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(54) WATER-SWELLING RUBBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a water-swelling 
rubber containing a liquid-absorbing agent comprising 
the alkaline earth metal salt of a copolymer comprising 
an anionic monomer, etc., reduced in eluted components, 
high in the swelling ratio, excellent in durability and 
safety, and suitable as a water-stopping material for civil 
engineering works, etc. 

SOLUTION: This water-swelling rubber contains a liquid- 
absorbing agent comprising the alkaline earth metal (e.g. 
magnesium) salt of a copolymer introduced from 
monomer components comprising (A) an anionic 
monomer such as (meth)acrylic acrid and (B) a nonionic 
monomer of the formula [R is H, methyl; (X)n are 2-4C 
oxyalkylene units containing oxyethylene units in a mole 
fraction of >50mol.% based on the whole oxyalkylene 
units; Y is a 1-5C alkoxy, phenoxy, etc.; n is 3-100]. The 
liquid-absorbing ratio of the liquid-absorbing material for 
an artificial sea water is preferably >5g/g. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] Water bloating tendency rubber characterized by including the liquid absorption agent which 
consists of an alkaline-earth-metal salt of the copolymer led from the monomer component containing 
an anionic monomer and a nonionic monomer. 

[Claim 2] Water bloating tendency rubber according to claim 1 characterized by the liquid absorption 
scale factor of the liquid absorption agent to artificial sea water being more than 5 g/g. 
[Claim 3] Water bloating tendency rubber according to claim 1 or 2 to which the above-mentioned 
liquid absorption agent is characterized by coming to carry out copolymerization of the alkaline-earth- 
metal salt of an anionic monomer, and the nonionic monomer. 
[Claim 4] A nonionic monomer is a general formula (1). 
[Formula r| 

i ? 

CH 2 =C— C— (X) Y (1) 

D 

(R expresses a hydrogen atom or a methyl group among a formula, and X expresses the oxy-alkylene 
group of the carbon numbers 2-4 whose mole fractions of the oxyethylene radical to all oxy-alkylene 
groups are more than 50 mol %.) Y expresses the alkoxy group of carbon numbers 1-5, a phenoxy 
group, or the oxy-alkylphenyl radical that has 1-3 alkyl groups of carbon numbers 1-9 as a substituent. n 
— an average - the integer of 3-100 ~ expressing - water bloating tendency rubber given in claim 1 
characterized by being the acrylic ester system monomer expressed (meta) thru/or any 1 term of 3. 
[Claim 5] Water bloating tendency rubber given in claim 1 characterized by a nonionic monomer being 
methoxy polyethylene-glycol methacrylate thru/or any 1 term of 4. 

[Claim 6] Water bloating tendency rubber given in claim 1 characterized by alkaline earth metal being 
magnesium thru/or any 1 term of 5. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the water bloating tendency rubber suitably offered as 

water cutoff material in a civil work, an construction work, etc. 

[0002] 

[Description of the Prior Art] The water absorption agent which shows the salt atmosphere which was 
excellent to aquosity liquids containing polyvalent metal ion etc., such as hard water and seawater, 
conventionally is known (JP,2-253845,A). This water absorption agent (liquid absorption agent) consists 
of cross linked polymer which comes to copolymerize the acrylic ester system monomer which has 
specific structure (meta), and a water-soluble carboxyl group content partial saturation monomer under 
existence of a cross linking agent. And this water absorption agent is excellent in the liquid absorption 
scale factor which absorbs the above-mentioned aquosity liquid, and, moreover, is equipped with the 
property that this liquid absorption scale factor does not fall with time. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if the above-mentioned conventional water 
absorption agent is mixed with an elastomer and it uses as water bloating tendency rubber, a trouble as 
shown below will be produced. That is, the water bloating tendency rubber containing the above- 
mentioned conventional water absorption agent swells greatly, when the water near Shimizu, such as tap 
water, is contacted, but when the water which contains polyvalent metal ion, such as cement water, so 
much is contacted, it does not swell a few. That is, since the difference of the swelling scale factor by 
the class of water which contacts was large, it was what leaves a problem to the water cutoff engine 
performance and endurance. 

[0004] Moreover, since comparatively a lot of leached moieties were eluted when an aquosity liquid is 
contacted, the water bloating tendency rubber containing the above-mentioned conventional water 
absorption agent was that by which a problem remains in water cutoff in the application field in which 
altitude is asked for safety in addition. 

[0005] This invention is made in view of the above-mentioned conventional trouble. The purpose The 
swelling scale factor in the case of absorbing the water near Shimizu or Shimizu, such as tap water, 
There is almost no difference with the swelling scale factor in the case of absorbing aquosity liquids, 
such as hard water containing salts, polyvalent metal ion, etc., and seawater, cement water. And the 
leached moiety eluted into water and an aquosity liquid is to offer water bloating tendency rubber 
excellent in the water cutoff engine performance reduced conventionally, endurance, and safety. 
[0006] 

[Means for Solving the Problem] The water bloating tendency rubber containing the liquid absorption 
agent which consists of an alkaline-earth-metal salt of the copolymer led from the monomer component 
containing an anionic monomer and a nonionic monomer as a result of inquiring wholeheartedly that an 
invention-in-this-application person etc. should attain the above-mentioned purpose The swelling scale 
factor in the case of absorbing the water near Shimizu or Shimizu, such as tap water, There is almost no 
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difference with the swelling scale factor in the case of absorbing aquosity liquids, such as hard water 
containing salts, polyvalent metal ion, etc., and seawater, cement water, and it finds out that the leached 
moiety (meltable component) eluted into water and an aquosity liquid is moreover reduced 
conventionally, and came to complete this invention. 

[0007] That is, the water bloating tendency rubber of invention according to claim 1 is characterized by 
including the liquid absorption agent which consists of an alkaline-earth-metal salt of the copolymer led 
from the monomer component containing an anionic monomer and a nonionic monomer, in order to 
solve the above-mentioned technical problem. 

[0008] The water bloating tendency rubber of invention according to claim 2 is characterized by the 
liquid absorption scale factor of the liquid absorption agent to artificial sea water being more than 5 g/g 
in water bloating tendency rubber according to claim 1, in order to solve the above-mentioned technical 
problem. 

[0009] In order that the water bloating tendency rubber of invention according to claim 3 may solve the 

above-mentioned technical problem, in water bloating tendency rubber according to claim 1 or 2, the 

above-mentioned liquid absorption agent is characterized by coming to carry out copolymerization of 

the alkaline-earth-metal salt of an anionic monomer, and the nonionic monomer. 

[0010] For the water bloating tendency rubber of invention according to claim 4, in order to solve the 

above-mentioned technical problem, it sets to water bloating tendency rubber given in claim 1 thru/or 

any 1 term of 3, and a nonionic monomer is a general formula (1). 

[0011] 

[Formula 2^ 

CH 2 =C-C— (X) Y (1) 

0 

[0012] (R expresses a hydrogen atom or a methyl group among a formula, and X expresses the oxy- 
alkylene group of the carbon numbers 2-4 whose mole fractions of the oxyethylene radical to all oxy- 
alkylene groups are more than 50 mol %.) Y expresses the alkoxy group of carbon numbers 1-5, a 
phenoxy group, or the oxy-alkylphenyl radical that has 1-3 alkyl groups of carbon numbers 1-9 as a 
substituent. n - an average - the integer of 3-100 - expressing - it is characterized by being the acrylic 
ester system monomer expressed (meta). 

[0013] The water bloating tendency rubber of invention according to claim 5 is characterized by a 
nonionic monomer being methoxy polyethylene-glycol methacrylate in water bloating tendency rubber 
given in claim 1 thru/or any 1 term of 4, in order to solve the above-mentioned technical problem. 
[0014] The water bloating tendency rubber of invention according to claim 6 is characterized by alkaline 
earth metal being magnesium in water bloating tendency rubber given in claim 1 thru/or any 1 term of 5, 
in order to solve the above-mentioned technical problem. 

[0015] According to the above-mentioned configuration, the liquid absorption agent contained in water 
bloating tendency rubber is the alkaline-earth-metal salt of the copolymer led from the monomer 
component containing an anionic monomer and a nonionic monomer. Thereby, a swelling scale factor is 
high, there is almost no difference with the swelling scale factor in the case of absorbing aquosity 
liquids, such as hard water containing the swelling scale factor in the case of absorbing the water near 
Shimizu or Shimizu, such as tap water, salts, polyvalent metal ion, etc., and seawater, cement water, 
and, moreover, the water bloating tendency rubber with which the leached moiety (meltable component) 
eluted into water and an aquosity liquid was reduced conventionally can be offered. 
[0016] This invention is explained in detail below. Artificial sea water in this invention shows the water 
solution with which it dissolves and it becomes deionized water as the concentration in artificial sea 
water which should prepare a calcium sulfate (CaS04), magnesium sulfate (MgS04), a magnesium 
chloride (MgC12), potassium chloride (KC1), and a sodium chloride (NaCl) serves as CaS04 3.32 g/kg, 
KC1:0.72 g/kg, and NaCl:26.69 g/kg. : 1.38 g/kg, MgS04 : 2.10 g/kg, MgC12 : 
[0017] The water bloating tendency rubber concerning this invention contains the liquid absorption 
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agent and the elastomer. The above-mentioned liquid absorption agent is the alkaline-earth-metal salt of 
the copolymer led from the monomer component containing an anionic monomer and a nonionic 
monomer. The above-mentioned alkaline earth metal has magnesium and more desirable calcium, and 
especially its magnesium is desirable. In addition, the above-mentioned monomer component may 
contain other monomers other than an anionic monomer and a nonionic monomer. 
[0018] The above-mentioned anionic monomer is not especially limited like the after-mentioned that 
what is necessary is just the monomer which can form alkaline earth metal and a salt. As an anionic 
monomer, specifically For example, an acrylic acid (meta), Partial saturation monocarboxylic acid 
system monomers, such as a crotonic acid; A maleic acid, a fumaric acid, Partial saturation dicarboxylic 
acid system monomers, such as an itaconic acid and a citraconic acid; A vinyl sulfonic acid, An allyl 
compound sulfonic acid, a metallyl sulfonic acid, a styrene sulfonic acid, 2-acrylamide - isobutane 
sulfonic acid, Sulfoethyl (meta) acrylate, sulfopropyl (meta) acrylate, Partial saturation sulfonic-acid 
system monomers, such as 2-hydroxy sulfopropyl (meta) acrylate; (meta) acrylamide methane 
phosphonic acid, 2-(meta) acrylamide Partial saturation phosphonic acid system monomers, such as - 
isobutane phosphonic acid, etc. are mentioned. These anionic monomer may be used independently, and 
may mix two or more kinds suitably, and may be used. A partial saturation monocarboxylic acid system 
monomer is more desirable among the monomers of the above-mentioned instantiation, an acrylic acid 
(meta) is still more desirable, and especially a methacrylic acid is desirable. 

[0019] The above-mentioned nonionic monomer is not limited especially that what is necessary is just as 
copolymerizable a monomer as an anionic monomer. The acrylic ester system monomer;2-hydroxyethyl 
(meta) acrylate specifically expressed with said general formula (1) as a nonionic monomer (meta), 
Polyethylene-glycol monochrome (meta) acrylate, polypropylene-glycol monochrome (meta) acrylate, 
Hydroxyl-group content partial saturation monomers, such as allyl alcohol and vinyl alcohol; (meta) 
Acrylamide, Amide system partial saturation monomers, such as N- vinyl acetamide and t-butyl (meta) 
acrylamide; (meta) Acrylic ester, Nitril system partial saturation monomers [, such as hydrophobic 
partial saturation monomer; (meta) acrylonitrile ], such as styrene, 2-methyl styrene, and vinyl acetate; 
Ethylene, A propylene, 1-butene, an isobutylene, alpha-amylene, 2-methyl -1-butene, 3 -methyl Alpha 
olefin system monomers, such as -1-butene (alpha-iso amylene), 1-hexene, and 1-heptene; alkoxy 
polyalkylene glycol monochrome (meta) acrylate etc. is mentioned, moreover, as the above-mentioned 
acrylic ester (meta) system monomer Specifically For example, methoxy polyethylene-glycol 
monochrome (meta) acrylate, Butoxy polyethylene-glycol monochrome (meta) acrylate, methoxy 
polyethylene-glycol polypropylene-glycol monochrome (meta) acrylate, Methoxy polyethylene-glycol 
polybutylene glycol monochrome (meta) acrylate, Ethoxy polyethylene-glycol polypropylene-glycol 
monochrome (meta) acrylate, ethoxy polyethylene-glycol polybutylene glycol monochrome (meta) 
acrylate, etc. are mentioned. These nonionic monomer may be used independently, and may mix two or 
more kinds suitably, and may be used. The acrylic ester system monomer expressed with said general 
formula (1) among the monomers of the above-mentioned instantiation (meta) is more desirable, and 
especially methoxy polyethylene-glycol methacrylate is desirable. Moreover, when using methoxy 
polyethylene-glycol methacrylate as a nonionic monomer, the number of average addition mols of 
ethyleneoxide has desirable within the limits of five mols - 50 mols. That is, when Y is a methoxy 
group, within the limits of n of 5-50 is desirable [ X in a general formula (1) is an oxy ethylene radical, 
and R is a methyl group, and ]. 

[0020] Although especially the rate of the anionic monomer in the above-mentioned the ratio of an 
anionic monomer and a nonionic monomer, i.e., copolymer component, is not limited, 5 % of the weight 
- 95% of the weight of its within the limits is more desirable, and 10 % of the weight - 70% of the 
weight of its within the limits is still more desirable. When there are few rates of an anionic monomer 
than 5 % of the weight, there is an inclination for the leached moiety in the copolymer obtained to 
increase. Moreover, when there are more rates of an anionic monomer than 95 % of the weight, the 
liquid absorption scale factor of a liquid absorption agent becomes low. Therefore, there is a possibility 
that water bloating tendency rubber equipped with the physical properties for which it asks may not be 
obtained. 
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[0021] The approach, i.e., the manufacture approach of a liquid absorption agent, of manufacturing the 
alkaline-earth-metal salt of the copolymer led from the monomer component containing an anionic 
monomer and a nonionic monomer After making for example, not the thing limited especially but ** 
anionic monomer, and chlorides, such as a calcium chloride and a magnesium chloride, react and 
forming the alkaline-earth-metal salt of an anionic monomer, The approach and ** anionic monomer to 
which copolymerization of the nonionic monomer is added and carried out, The approach and ** anionic 
monomer to which copolymerization of the nonionic monomer is added and carried out after making 
hydroxides, such as a calcium hydroxide and a magnesium hydroxide, react and forming the alkaline- 
earth-metal salt of an anionic monomer, After making carbonates, such as a calcium carbonate and a 
magnesium carbonate, react and forming the alkaline-earth-metal salt of an anionic monomer, After 
carrying out copolymerization of the approach and ** anionic monomer to which copolymerization of 
the nonionic monomer is added and carried out, and the nonionic monomer, After carrying out 
copolymerization of the approach and ** anionic monomer which add the above-mentioned chloride and 
form an alkaline-earth-metal salt, and the nonionic monomer, After carrying out copolymerization of the 
approach and ** anionic monomer which add the above-mentioned hydroxide and form an alkaline- 
earth-metal salt, and the nonionic monomer, various approaches, such as the approach of adding the 
above-mentioned carbonate and forming an alkaline-earth-metal salt, are employable. Moreover, after 
mixing an anionic monomer, a nonionic monomer, and a chloride, an above-mentioned hydroxide or an 
above-mentioned carbonate, copolymerization can be carried out and a liquid absorption agent can also 
be manufactured. The approach of** and the approach of ** are more desirable among these 
approaches, and especially the approach of ** is desirable. Moreover, when adopting the approach of the 
above-mentioned **, especially a hydroxide has a desirable magnesium hydroxide. Since the solubility 
to water is large, the magnesium salt of an anionic monomer is suitable for a polymerization reaction. 
[0022] Although the alkaline- earth-metal salt of the copolymer in the invention in this application is not 
clear about the reason whose leached moiety decreases compared with alkali-metal salts, such as sodium 
salt and potassium salt, it guesses as follows. 

[0023] That is, it is guessed that it is for the solubility of a fusibility polymer to fall as a result of 
constructing a bridge over this fusibility polymer two-dimensional or in three dimensions with alkaline 
earth metal although a leached moiety uses a fusibility polymer as a principal component. 
[0024] Well-known various approaches, for example, a solution polymerization method, a suspension- 
polymerization method, an opposition suspension-polymerization method, etc. can be conventionally 
used for a polymerization method. In addition, although especially the stirring approach at the time of 
performing a polymerization reaction is not limited, it is more desirable to stir subdividing the gel 
copolymer (it mentioning later) to generate according to this double arm mold kneader's shearing force 
using a double arm mold kneader as stirring equipment. 

[0025] Although it is not limited, since low-temperature one becomes large, its molecular weight of a 
copolymer is comparatively desirable, and since a polymerization reaction completes especially reaction 
temperature, within the limits of 20 degrees C - 100 degree C is still more desirable [ reaction 
temperature ]. In addition, what is necessary is just to set up reaction time suitably according to the class 
(property) of reaction temperature, a monomer component, a polymerization initiator, a solvent, etc., 
etc., combination, the amount used, etc. so that the above-mentioned polymerization reaction may be 
completed. 

[0026] A polymerization initiator can be used in case copolymerization of the monomer component is 
carried out. Specifically as this polymerization initiator, they are peroxides, such as a hydrogen 
peroxide, benzoyl peroxide, and cumene hydroperoxide.; Azo compounds, such as a 2 and 2 f - 
azobisisobutyronitril, 2, 2'-azobis (2-amidinopropane) hydrochloride; radical generating agents (radical 
polymerization initiator), such as persulfate, such as ammonium persulfate, sodium persulfate, and 
potassium persulfate, etc. are mentioned. These polymerization initiators may be used independently, 
and may mix two or more kinds suitably, and may be used. Furthermore, the redox system initiator 
which comes to combine these radical generating agent and reducing agents, such as a sodium 
hydrogensulfite, and L-ascorbic acid (salt), ferrous salt, may be used. In addition, instead of using a 
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polymerization initiator, a radiation, an electron ray, ultraviolet rays, etc. may be irradiated, and a 
polymerization initiator and the exposure of these radiations, an electron ray, ultraviolet rays, etc., etc. 
may be used together. 

[0027] Although especially the amount of the polymerization initiator used is not limited, 0.001 % of the 
weight - 10% of the weight of its within the limits is more desirable to a monomer component, and 0.01 
% of the weight - 1% of the weight of its within the limits is still more desirable. Moreover, although 
especially the amount of the reducing agent used in the case of using a redox system initiator is not 
limited, its within the limits of 0.01-5 is more desirable to a radical generating agent at a weight ratio, 
and its within the limits of 0.05-2 is still more desirable. 

[0028] Moreover, in case copolymerization of the monomer component is carried out, a cross linking 
agent may be used if needed. As this cross linking agent, specifically For example, a divinylbenzene, 
ethylene GURIKORUJI (meta) acrylate, Diethylene GURIKORUJI (meta) acrylate, 
TORIECHIRENGURIKORUJI (meta) acrylate, Propylene GURIKORUJI (meta) acrylate, polyethylene 
GURIKORUJI (meta) acrylate, TORIMECHI roll pro pantry (meta) acrylate, pen TAERISURITORUJI 
(meta) acrylate, Pen TAERISURITORUTORI (meta) acrylate, N, and N-methylenebis acrylamide, An 
isocyanuric acid triaryl, trimethylol propane diaryl ether, etc., The compound which has two or more 
ethylene system partial saturation radicals in 1 molecule; Ethylene glycol, A diethylene glycol, 
triethylene glycol, a polyethylene glycol, A glycerol, polyglycerin, propylene glycol, a polypropylene 
glycol, Polyvinyl alcohol, pentaerythritol, diethanolamine, Triethanolamine, sorbitol, sorbitan, a 
glucose, mannite, Polyhydric alcohol, such as Manni Tan, cane sugar, and grape sugar; Ethylene glycol 
diglycidyl ether, Polyethylene glycol diglycidyl ether, glycerol diglycidyl ether, Propylene glycol 
diglycidyl ether, polypropylene glycol diglycidyl ether, Neopentyl glycol diglycidyl ether, 1, 6- 
hexanediol diglycidyl ether, The Pori epoxy compounds, such as trimethylol propane diglycidyl ether, 
trimethylolpropane triglycidyl ether, and glycerol triglycidyl ether, etc. are mentioned. These cross 
linking agents may be used independently, and they may be mixed suitably and two or more kinds may 
be used for them. 

[0029] By using a cross linking agent, the crosslinking density of a copolymer is controllable. What is 
necessary is not to limit especially the amount of the cross linking agent used, and just to set it up 
suitably by the class of the monomer component used or cross linking agent, the crosslinking density for 
which it asks, specifically, about 0.0005 to 0.02 within the limits has [ the amount of the cross linking 
agent used ] a more desirable mole ratio to a monomer component - within the limits of 0.001-0.01 is 
still more desirable. In addition, when using polyhydric alcohol as a cross linking agent, they are after a 
polymerization reaction and a copolymer. It is desirable to heat-treat at 150 degrees C - 250 degree C. 
Moreover, when using the Pori epoxy compound as a cross linking agent, it is desirable after a 
polymerization reaction to heat-treat a copolymer at 50 degrees C - 250 degree C. 
[0030] Furthermore, in case copolymerization of the monomer component is carried out, a solvent may 
be used if needed. Specifically as this solvent, aquosity solvents, such as a water; cyclohexane, a 
toluene; methanol, ethanol, an acetone, dimethylformamide, and dimethyl sulfoxide, etc. are mentioned. 
These solvents may be used independently, and may mix two or more kinds suitably, and may be used. 
Among the solvents of the above-mentioned instantiation, since safety can manufacture a liquid 
absorption agent still more highly and cheaply, the mixture of water and water, and an aquosity solvent 
has it. [ more desirable ] In addition, although especially the concentration of the monomer component 
in the case of using a solvent is not limited, 20 % of the weight - 80% of the weight of its within the 
limits is more desirable, and 30 % of the weight - 60% of the weight of its within the limits is still more 
desirable. While a polymerization reaction is easily controllable by making concentration of the 
monomer component in the solution containing this monomer component, a polymerization initiator, a 
cross linking agent, etc. into within the limits of the above, the yield of a copolymer can be raised and 
this copolymer can be obtained economically. 

[0031] After a polymerization reaction, since it is obtained by gel, the alkaline-earth-metal salt of a 
copolymer dries the alkaline-earth-metal salt of this gel copolymer, after performing predetermined 
actuation of washing, a crack, etc. remaining as it is or if needed. Although especially drying 
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temperature is not limited, within the limits of 50 degrees C - 180 degree C being suitable and its within 
the limits which is 100 degree C to 170 degree C are the optimal. Moreover, after a dry matter operates 
grinding etc. and carries out grain refining, it performs classification actuation of sieving etc. if needed. 
Thereby, the liquid absorption agent more than 5 g/g is obtained for the liquid absorption scale factor to 
artificial sea water. 

[0032] Moreover, in order to reduce a leached moiety and to raise the safety of this liquid absorption 
agent further by decreasing the unreacted monomer component which remains to a liquid absorption 
agent, it is desirable to use a reducing agent and to process the alkaline-earth-metal salt of a gel 
copolymer or its dry matter. Specifically as this reducing agent, a sodium sulfite, potassium sulfite, 
ammonium sulfite, a sodium hydrogensulfite, a potassium hydrogensulfite, hydrogen sulfite ammonium, 
a sodium thiosulfate, potassium thiosulfate, ammonium thiosulfate, L-ascorbic acid, ammonia, 
monoethanolamine, a glucose, etc. are mentioned. These reducing agents may be used independently, 
and may mix two or more kinds suitably, and may be used. A sodium sulfite, a sodium hydrogensulfite, 
and a sodium thiosulfate are more desirable among the reducing agents of the above-mentioned 
instantiation, although especially the amount of the reducing agent used is not limited, specifically, 
about 0.0001 to 0.02 within the limits has a more desirable mole ratio to the used monomer component - 
- within the limits of 0.001-0.01 is still more desirable. 

[0033] Although especially the configuration of a liquid absorption agent etc. is not limited, it is 
desirable that the mean particle diameter is 5 micrometers - about 70 micrometers, and it is more 
desirable that it is 10 micrometers - about 50 micrometers so that it can mix with an elastomer to 
homogeneity (distribution) and water bloating tendency rubber can swell in homogeneity. In addition, 
the above-mentioned mean particle diameter is volume mean particle diameter. 

[0034] Especially the above-mentioned elastomer is not limited and well-known various compounds can 
be conventionally used for it. Specifically as this elastomer, they are polybutadiene rubber, polyisoprene 
rubber, styrene-butadiene copolymer rubber, chloroprene rubber, isoprene-isobutylene copolymer 
rubber, and ethylene. - It is alpha. - Ethylene, such as olefine copolymer rubber and ethylene propylene 
rubber (EPDM) rubber - alpha - Synthetic rubber, such as olefin-nonconjugated diene copolymer rubber; 
the synthetic-resin; natural rubber which has rubber elasticity, such as chlorinated polyethylene, 
chlorosulfonated polyethylene, an ethylene-vinylacetate copolymer, plasticized polyvinyl chloride, and 
polyurethane, is mentioned. These elastomers may be used independently, and may mix two or more 
kinds suitably, and may be used. 

[0035] The rate of the liquid absorption agent and elastomer in water bloating tendency rubber, i.e., the 
weight ratio of a liquid absorption agent and an elastomer, has desirable within the limits of 5:95-50:50, 
and its within the limits of 15:85-40:60 is more desirable. When there are few weight ratios of a liquid 
absorption agent than the above-mentioned range (less than 5), since water bloating tendency rubber 
cannot fully swell, it is not desirable. Moreover, when there are more weight ratios of a liquid absorption 
agent than the above-mentioned range (50 is exceeded), since water bloating tendency rubber becomes 
weak and reinforcement falls, it is not desirable. 

[0036] Although the especially manufacture approach of water bloating tendency rubber, i.e., the mixed 
(kneading) approach of a liquid absorption agent and an elastomer, is not limited, it is desirable to mix 
to homogeneity using the well-known mechanical technique with which manufacture of rubber goods of 
kneading using kneading machines, such as a roll mill and a Banbury mixer, etc. is presented 
conventionally. Moreover, what is necessary is just to fabricate this mixture in a predetermined 
configuration using the shaping approaches, such as extrusion molding and press forming, if needed. 
Thereby, water bloating tendency rubber is obtained. 

[0037] As for water bloating tendency rubber, the additive other than a liquid absorption agent and an 
elastomer may be added if needed. As this additive, a vulcanizing agent, a vulcanization accelerator, a 
vulcanization assistant, an inorganic bulking agent, a reinforcing agent, a softener, a plasticizer, a 
coloring agent, an ultraviolet ray absorbent, lubricant, an antioxidant, etc. are mentioned, for example. 
These additives may be used independently, and may mix two or more kinds suitably, and may be used, 
the amount of the additive used - the total quantity of a liquid absorption agent and an elastomer - 
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receiving - for example, 100 or less % of the weight - desirable - Although it is good, it is not limited 
especially that what is necessary is just 0.1 % of the weight - 60% of the weight of within the limits, 
then the amount which does not spoil the physical properties (for example, reinforcement etc.) of water 
bloating tendency rubber. Moreover, especially the addition approach of an additive is not limited. 
[0038] As the above-mentioned vulcanizing agent, although sulfur, flower of sulfur, deoxidation sulfur, 
precipitated sulfur, colloid sulfur, a sulfur chloride; zinc oxide, a magnesium oxide, a selenium, 
tellurium; peroxide; nitroaromatic, etc. are mentioned, specifically, it is not limited especially. These 
vulcanizing agents may be used independently, and may mix two or more kinds suitably, and may be 
used. As opposed to the total quantity of a liquid absorption agent and an elastomer, the amount of the 
vulcanizing agent used is not 0.1 % of the weight - 10% of the weight of within the limits, then the thing 
limited especially, although it is good. 

[0039] As the above-mentioned vulcanization accelerator, although guanidine, aldehyde ammonia, 
aldehyde amines, a nitroso compound, thiazoles, thiazoline, imidazoline, thiourea, thio-acid salts, the 
Calvi thio-acid salts, iso thiourea salts, etc. are mentioned, specifically, it is not limited especially. These 
vulcanization accelerators may be used independently, and may mix two or more kinds suitably, and 
may be used. As opposed to the total quantity of a liquid absorption agent and an elastomer, the amount 
of the vulcanization accelerator used is not 0.1 % of the weight - 10% of the weight of within the limits, 
then the thing limited especially, although it is good. 

[0040] As the above-mentioned vulcanization assistant, although a sodium hydroxide, a calcium oxide, a 
magnesium oxide (magnesia), a zinc white, lead(II) oxide, etc. are mentioned, specifically, it is not 
limited especially. These vulcanization assistant may be used independently, and may mix two or more 
kinds suitably, and may be used. As opposed to the total quantity of a liquid absorption agent and an 
elastomer, the amount of the vulcanization assistant used is not 0.1 % of the weight - 10% of the weight 
of within the limits, then the thing limited especially, although it is good. 

[0041] Although what is necessary is just to heat-treat for [ for / 1 minute / - ] 30 minutes at 100 degree 
C to 200 degree C in case an elastomer is vulcanized, especially processing conditions are not limited. In 
addition, what is necessary is just to perform this heat-treatment after the time of shaping of the mixture 
which consists of a liquid absorption agent, an elastomer, etc., or shaping. 

[0042] Moreover, as the above-mentioned inorganic bulking agent, although inorganic substances, such 
as a titanium dioxide, a calcium carbonate, a zinc white, clay, a kaolin, a bentonite, a silica, talc, a 
zeolite, and white carbon, are mentioned, specifically, it is not limited especially. These inorganic 
bulking agents may be used independently, and may mix two or more kinds suitably, and may be used. 
As opposed to the total quantity of a liquid absorption agent and an elastomer, the amount of the 
inorganic bulking agent used is not 10 % of the weight - 50% of the weight of within the limits, then the 
thing limited especially, although it is good. 

[0043] The water bloating tendency rubber concerning this invention is a configuration containing the 
liquid absorption agent which consists of an alkaline-earth-metal salt of the copolymer led from the 
monomer component containing an anionic monomer and a nonionic monomer as mentioned above. 
[0044] Moreover, water bloating tendency rubber is the configuration that the liquid absorption scale 
factor of the liquid absorption agent to artificial sea water is more than 5 g/g, as mentioned above. 
Furthermore, water bloating tendency rubber is a configuration to which the above-mentioned liquid 
absorption agent comes to carry out copolymerization of the alkaline-earth-metal salt of an anionic 
monomer, and the nonionic monomer as mentioned above. Moreover, water bloating tendency rubber is 
the configuration that a nonionic monomer is an acrylic ester system monomer expressed with said 
general formula (1) (meta), as mentioned above. Furthermore, water bloating tendency rubber is the 
configuration that a nonionic monomer is methoxy polyethylene-glycol methacrylate, as mentioned 
above. Moreover, water bloating tendency rubber is the configuration that alkaline earth metal is 
magnesium, as mentioned above. 

[0045] Thereby, a swelling scale factor is high, there is almost no difference with the swelling scale 
factor in the case of absorbing aquosity liquids, such as hard water containing the swelling scale factor 
in the case of absorbing the water near Shimizu or Shimizu, such as tap water, salts, polyvalent metal 
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ion, etc., and seawater, cement water, and, moreover, the water bloating tendency rubber with which the 
leached moiety (meltable component) eluted into water and an aquosity liquid was reduced 
conventionally can be offered. Water bloating tendency rubber is suitably offered as the water cutoff 
material in civil works, construction works, etc., such as tunnel excavation, the water cutoff material of 
tap water, the exsorption prevention material which prevents the exsorption to the exterior of industrial 
waste water, etc. In addition, water bloating tendency rubber may be fabricated by predetermined 
configurations, such as a letter of a block. 
[0046] 

[Example] Hereafter, although an example and the example of a comparison explain this invention to a 
detail further, this invention is not limited at all by these. In addition, the engine performance of a liquid 
absorption agent and water bloating tendency rubber was measured by the following approaches. 
Moreover, the "section" given in an example and the example of a comparison shows the "weight 
section." 

[0047] (a) About lg of liquid absorption scale-factor liquid absorption agents of a liquid absorption 
agent was put into the tea bag type bag at homogeneity, and it was immersed all over artificial sea water. 
Weight Wl of a tea bag type bag after pulling up a tea bag type bag after 24-hour standing and 
performing a fixed time amount ridge (g) It measured. Moreover, same actuation is performed without 
using a liquid absorption agent, and it is the weight WO of the tea bag type bag at that time (g). It 
measured, these weight Wl and WO from - weight of a degree type, and a liquid absorption scale-factor 
(g/g) = (weight Wl (g)-weight WO (g)) / liquid absorption agent (g) - following liquid absorption 
scale factor (g/g) It computed. [ and ] In addition, this liquid absorption scale factor is a balanced value. 
[0048] (b) Cut off the bloating tendency water bloating tendency rubber of water bloating tendency 
rubber so that it may become 3mm in thickness on a 2cmx2cm square, and create a test piece, and it is 
the weight, (g) After measuring, this test piece was immersed all over tap water or artificial sea water. 
The weight after pulling up a test piece after standing for 30 days and wiping off moisture lightly 
through a filter paper (g) It measured. And the degree type from these weight and weight of the test 
piece after swelling scale-factor (twice) = immersion (g) The swelling scale factor (twice) was computed 
according to the weight (g) of the test piece before /immersion. 

[0049] Moreover, it asked for the ratio (swelling scale factor when absorbing the swelling scale factor / 
tap water when absorbing artificial sea water) of the swelling scale factor when absorbing tap water, and 
the swelling scale factor when absorbing artificial sea water, and this value was made into the swelling 
scale-factor ratio. 

[0050] (c) Elution nature JIS of water bloating tendency rubber K Based on the dissolution test judging 
approach of 6353 "the rubber for waterworks", the elution nature of water bloating tendency rubber was 
measured. First, it is water bloating tendency rubber the thickness of 3mm, and the surface area of 20cm 
2 It cut off and the test piece was created so that it might become, and this test piece was immersed into 
deionized water 1L. This deionized water was extracted after 24-hour standing, and this was made into 
sample water. Moreover, same actuation was performed without immersing a test piece, and blank 
sample water was prepared. On the other hand, they are N / 100 potassium permanganate water 
solutions. N / 100 sodium-oxalate water solutions are prepared, and it is **. N / 100 sodium-oxalate 
water solutions are used. N / 100 potassium permanganate water solutions are titrated, and it is **. The 
factor of N / 100 potassium permanganate water solutions was computed. 

[0051] subsequently - this - Above-mentioned sample water and blank sample water were titrated 
using N / 100 potassium permanganate water solutions. And according to the degree type, the 
consumption (mg/1) of potassium permanganate was computed and this value estimated the elution 
nature of water bloating tendency rubber. 

[0052] A=(a-b) -fx(1000/I) xB - however A : Consumption a of potassium permanganate (mg/1) : It 
required for sample water. Total quantity b of N / 100 potassium permanganate water solutions (ml) : It 
required for blank sample water. The total quantity (ml) f of N / 100 potassium permanganate water 
solutions : Factor I of N / 100 potassium permanganate water solutions : Amount B of sample water 
(ml) :Itis 0.316 (mg/1). 
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[0053] [Example 1] Content volume equipped with a thermometer, nitrogen gas installation tubing, and 
an agitator To the 600ml reactor made from plastics, it is a 35-% of the weight methacrylic-acid 
magnesium water solution as an alkaline-earth-metal salt of an anionic monomer. The 203 sections, 
methoxy polyethylene-glycol methacrylate as a nonionic monomer The 169 sections, the ion-exchange- 
water 23.2 section as a solvent, and the polyethylene-glycol diacrylate 0.41 section as a cross linking 
agent were taught, and it considered as reaction mixture. The number of average addition mols of the 
ethyleneoxide in the above-mentioned methoxy polyethylene-glycol methacrylate is nine mols. 
Moreover, the number of average addition mols of the ethyleneoxide in polyethylene-glycol diacrylate is 
eight mols. 

[0054] That is, both were taught so that the concentration of the sum total of the above-mentioned 
methacrylic-acid component and methoxy polyethylene-glycol methacrylate in reaction mixture, i.e., the 
concentration of a monomer component, might become 60 % of the weight, while making it the mole 
ratio of the methacrylic-acid component in a methacrylic-acid magnesium water solution and methoxy 
polyethylene-glycol methacrylate set to 67:33. Moreover, polyethylene-glycol diacrylate was taught so 
that the rate to the above-mentioned monomer component might become 0.12-mol %. 
[0055] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, 10 % 
of the weight as a polymerization initiator after carrying out the temperature up of the temperature of 
reaction mixture to 40 degrees C using a water bath The 2 and 2-azobis (2-amidinopropane) 
hydrochloride (Wako Pure Chem Industries make; trade name V-50) water-solution 4.44 section was 
added. And stirring was stopped after stirring and mixing this reaction mixture. Then, the 
polymerization reaction was started immediately. The 2 and 2'-azobis (2-amidinopropane) hydrochloride 
was added so that the rate to a monomer component might become 0.15-mol %. 
[0056] In the above-mentioned polymerization reaction, 38 minutes after starting the reaction, the 
temperature of reaction mixture became 93 degrees C, and reached the peak. In the meantime, the 
temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture. After the temperature of reaction mixture reached 
the peak, the temperature of a water bath was maintained at 80 degrees C, and this reaction mixture was 
riped for 30 minutes. The obtained water gel polymer was taken out after reaction termination, and it 
cracked in the shape of a particle. 

[0057] After drying the cracked water gel polymer at the bottom of a nitrogen air current, and 150 
degree C for 1 hour using a hot blast circulation type dryer, the liquid absorption agent of the magnitude 
of 60 meshes - 100 meshes was obtained by grinding a dry matter using a table-top-type grinder, and 
classifying at a wire gauze etc. further. 

[0058] The liquid absorption scale factor of the obtained liquid absorption agent was measured by the 
above-mentioned approach. Consequently, the liquid absorption scale factor was 20.8 g/g. It ground 
further and liquid absorption agent powder was obtained so that mean particle diameter might be set to 
15 micrometers using a jet mill in this liquid absorption agent. 

[0059] Next, chloroprene rubber as an elastomer In the 100 sections, the magnesium-oxide 4 section as 
the liquid absorption agent powder 50 section, an above-mentioned vulcanizing agent, and an above- 
mentioned vulcanization assistant, the zinc-oxide 5 section as a vulcanizing agent, the vulcanization- 
accelerator 1 section, the lubricant 1 section, the antioxidant 2 section, the calcium-carbonate 20 section 
as an inorganic bulking agent, and the softener 1 5 section were mixed. And thickness after kneading this 
mixture for 20 minutes using a 10 inch trial mill The compound was obtained by extending to 3.5mm. 
Subsequently, an electric heat press machine is used for the above-mentioned compound. By 
vulcanizing for 10 minutes at 170 degrees C, the water bloating tendency rubber of the shape of a sheet 
with a thickness of 3mm was obtained. 

[0060] The bloating tendency and elution nature of water bloating tendency rubber which were obtained 
were measured by the above-mentioned approach. Consequently, swelling scale factor when absorbing 
tap water Swelling scale factor when being 3.2 times and absorbing artificial sea water It was 3.0 times 
and the swelling scale-factor ratio was 0.94. Moreover, consumption of potassium permanganate It was 
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1 .6 mg/1. These results were indicated to Table 1 . 

[0061] [Example 2] Methoxy polyethylene-glycol methacrylate in an example 1 whose number of 
average addition mols of ethyleneoxide is nine mols Methoxy polyethylene-glycol methacrylate whose 
number of average addition mols of ethyleneoxide it replaces with the 169 sections and is 50 mols 
(nonionic monomer) Except having used the 169 sections, the same reaction and actuation as an 
example 1 were performed, and the liquid absorption agent was obtained. The liquid absorption scale 
factor of the obtained liquid absorption agent was 23.3 g/g. This liquid absorption agent was further 
ground like the example 1, and the liquid absorption agent powder whose mean particle diameter is 32 
micrometers was obtained. 

[0062] Next, the same actuation as an example 1 was performed using the above-mentioned liquid 
absorption agent powder, and water bloating tendency rubber was obtained. The bloating tendency and 
elution nature of water bloating tendency rubber which were obtained were measured. The result was 
indicated to Table 1 . 

[0063] [Example 3] Methoxy polyethylene-glycol methacrylate in an example 1 Butoxy polyethylene- 
glycol methacrylate whose number of average addition mols of ethyleneoxide it replaces with the 169 
sections and is 80 mols (nonionic monomer) Except having used the 169 sections, the same reaction and 
actuation as an example 1 were performed, and the liquid absorption agent was obtained. The liquid 
absorption scale factor of the obtained liquid absorption agent was 18.3 g/g. This liquid absorption agent 
was fUrther ground like the example 1, and the liquid absorption agent powder whose mean particle 
diameter is 74 micrometers was obtained. 

[0064] Next, the same actuation as an example 1 was performed using the above-mentioned liquid 
absorption agent powder, and water bloating tendency rubber was obtained. The bloating tendency and 
elution nature of water bloating tendency rubber which were obtained were measured. The result was 
indicated to Table 1 . 

[0065] [Example 4] It is from the 0.41 sections about the amount of the polyethylene-glycol diacrylate 
used in an example 1. It changed into the 4.1 sections. That is, the rate to a monomer component 
polyethylene-glycol diacrylate Except having taught so that it might become 1.5-mol %, the same 
reaction and actuation as an example 1 were performed, and the liquid absorption agent was obtained. 
Liquid absorption scale factor of the obtained liquid absorption agent It was 5.5 g/g. This liquid 
absorption agent was further ground like the example 1, and the liquid absorption agent powder whose 
mean particle diameter is 7 micrometers was obtained. 

[0066] Next, the same actuation as an example 1 was performed using the above-mentioned liquid 
absorption agent powder, and water bloating tendency rubber was obtained. The bloating tendency and 
elution nature of water bloating tendency rubber which were obtained were measured. The result was 
indicated to Table 1 . 

[0067] [Example 5] To the same reactor as an example 1, it is a 10-% of the weight methacrylic-acid 
calcium water solution as an alkaline-earth-metal salt of an anionic monomer. The 313 sections, the 
methoxy polyethylene-glycol methacrylate 68.7 section, the ion-exchange-water 16.9 section, and the 
polyethylene-glycol diacrylate 0.17 section were taught, and it considered as reaction mixture. The 
number of average addition mols of the ethyleneoxide in the above-mentioned methoxy polyethylene- 
glycol methacrylate is nine mols. Moreover, the number of average addition mols of the ethyleneoxide 
in polyethylene-glycol diacrylate is eight mols. 

[0068] That is, both were taught so that the concentration of the methacrylic-acid component in a 
methacrylic-acid calcium water solution and the monomer component in reaction mixture while making 
it a mole ratio with methoxy polyethylene-glycol methacrylate set to 67:33 might become 25 % of the 
weight. Moreover, polyethylene-glycol diacrylate was taught so that the rate to the above-mentioned 
monomer component might become 0.12-mol %. 

[0069] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, 10 % 
of the weight after carrying out the temperature up of the temperature of reaction mixture to 50 degrees 
C using a water bath The 2 and 2 , -azobis (2-amidinopropane) hydrochloride water-solution 1.21 section 
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was added. And stirring was stopped after stirring and mixing this reaction mixture. Then, the 
polymerization reaction was started immediately. The 2 and 2 f -azobis (2-amidinopropane) hydrochloride 
was added so that the rate to a monomer component might become 0.15-mol %. 
[0070] In the above-mentioned polymerization reaction, 60 minutes after starting the reaction, the 
temperature of reaction mixture became 58 degrees C, and reached the peak. In the meantime, the 
temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture. After the temperature of reaction mixture reached 
the peak, the temperature of a water bath was maintained at 80 degrees C, and this reaction mixture was 
riped for 60 minutes. The obtained water gel polymer was taken out after reaction termination, and it 
cracked in the shape of a particle. 

[0071] When desiccation, grinding, etc. made the cracked water gel polymer be the same as that of an 
example 1, the liquid absorption agent of the magnitude of 60 meshes - 100 meshes was obtained. The 
liquid absorption scale factor of the obtained liquid absorption agent was 51.3 g/g. This liquid 
absorption agent was further ground like the example 1, and the liquid absorption agent powder whose 
mean particle diameter is 23 micrometers was obtained. 

[0072] Next, the same actuation as an example 1 was performed using the above-mentioned liquid 
absorption agent powder, and water bloating tendency rubber was obtained. The bloating tendency and 
elution nature of water bloating tendency rubber which were obtained were measured. The result was 
indicated to Table 1. 

[0073] [Example 6] The amount of the polyethylene-glycol diacrylate used in an example 5 was 
changed into the 0.51 sections from the 0.17 sections. That is, except having taught polyethylene-glycol 
diacrylate so that the rate to a monomer component might become 0.36-mol %, the same reaction and 
actuation as an example 5 were performed, and the liquid absorption agent was obtained. The liquid 
absorption scale factor of the obtained liquid absorption agent was 22.4 g/g. This liquid absorption agent 
was further ground like the example 1, and the liquid absorption agent powder whose mean particle 
diameter is 18 micrometers was obtained. 

[0074] Next, the same actuation as an example 1 was performed using the above-mentioned liquid 
absorption agent powder, and water bloating tendency rubber was obtained. The bloating tendency and 
elution nature of water bloating tendency rubber which were obtained were measured. The result was 
indicated to Table 1 . 

[0075] [Example 7] To the same reactor as an example 1, it is a 40-% of the weight acrylic-acid 
magnesium water solution as an alkaline-earth-metal salt of an anionic monomer. The 100.2 sections, 
40-% of the weight acrylamide water solution as a nonionic monomer As the 199.8 sections, the ion- 
exchange-water 73.8 section, and a cross linking agent The 1.5-% of the weight N and N-methylenebis 
acrylamide water-solution 16.5 section was taught, and it considered as reaction mixture. 
[0076] That is, both were taught so that the concentration of the acrylic-acid component in an acrylic- 
acid magnesium water solution and the monomer component in reaction mixture while making it a mole 
ratio with acrylamide set to 3:7 might become 30 % of the weight. Moreover, the rate to the above- 
mentioned monomer component N and N-methylenebis acrylamide It taught so that it might become 
0.1-mol%. 

[0077] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, after 
carrying out the temperature up of the temperature of reaction mixture to 20 degrees C using a water 
bath, the 10-% of the weight sodium persulfate water-solution (radical generating agent) 4.88 as a 
polymerization initiator section and the 1-% of the weight sodium L-ascorbate water-solution (reducing 
agent) 4.81 section were added. And stirring was stopped after stirring and mixing this reaction mixture. 
Then, the polymerization reaction was started immediately. Sodium persulfate was added so that the rate 
to a monomer component might become 0.15-mol %. Moreover, sodium L-ascorbate was added so that 
the rate to a monomer component might become 0.02-mol %. 

[0078] In the above-mentioned polymerization reaction, 3 minutes after starting a reaction, the 
temperature of reaction mixture It became 108 degrees C and the peak was reached. In the meantime, 
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the temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture, until it became 90 degrees C. After the temperature 
of reaction mixture reached the peak, the temperature of a water bath was maintained at 80 degrees C, 
and this reaction mixture was riped for 30 minutes. The obtained water gel polymer was taken out after 
reaction termination, and it cracked in the shape of a particle. 

[0079] When desiccation, grinding, etc. made the cracked water gel polymer be the same as that of an 
example 1, the liquid absorption agent of the magnitude of 60 meshes - 100 meshes was obtained. The 
liquid absorption scale factor of the obtained liquid absorption agent was 24.6 g/g. This liquid 
absorption agent was further ground like the example 1, and the liquid absorption agent powder whose 
mean particle diameter is 26 micrometers was obtained. 

[0080] Next, the same actuation as an example 1 was performed using the above-mentioned liquid 
absorption agent powder, and water bloating tendency rubber was obtained. The bloating tendency and 
elution nature of water bloating tendency rubber which were obtained were measured. The result was 
indicated to Table 1. 

[0081] [Example 8] To the same reactor as an example 1, it is a 40-% of the weight acrylic-acid 
magnesium water solution. The 159 sections, methoxy polyethylene-glycol methacrylate The 176.4 
sections, the ion-exchange-water 59.3 section, and the polyethylene-glycol diacrylate 0.65 section were 
taught, and it considered as reaction mixture. The number of average addition mols of the ethyleneoxide 
in the above-mentioned methoxy polyethylene-glycol methacrylate is nine mols. Moreover, the number 
of average addition mols of the ethyleneoxide in polyethylene-glycol diacrylate is eight mols. 
[0082] That is, both were taught so that the concentration of the acrylic-acid component in an acrylic- 
acid magnesium water solution and the monomer component in reaction mixture while making it a mole 
ratio with methoxy polyethylene-glycol methacrylate set to 67:33 might become 60 % of the weight. 
Moreover, polyethylene-glycol diacrylate was taught so that the rate to the above-mentioned monomer 
component might become 0.12-mol %. 

[0083] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, 10 % 
of the weight after carrying out the temperature up of the temperature of reaction mixture to 50 degrees 
C using a water bath The 2 and 2'-azobis (2-amidinopropane) hydrochloride water-solution 4.64 section 
was added. And stirring was stopped after stirring and mixing this reaction mixture. Then, the 
polymerization reaction was started immediately. The 2 and 2 f -azobis (2-amidinopropane) hydrochloride 
was added so that the rate to a monomer component might become 0.15-mol %. 
[0084] In the above-mentioned polymerization reaction, 49 minutes after starting a reaction, the 
temperature of reaction mixture It became 104 degrees C and the peak was reached. In the meantime, 
the temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture, until it became 90 degrees C. After the temperature 
of reaction mixture reached the peak, the temperature of a water bath was maintained at 80 degrees C, 
and this reaction mixture was riped for 30 minutes. The obtained water gel polymer was taken out after 
reaction termination, and it cracked in the shape of a particle. 

[0085] When desiccation, grinding, etc. made the cracked water gel polymer be the same as that of an 
example 1, the liquid absorption agent of the magnitude of 60 meshes - 100 meshes was obtained. The 
liquid absorption scale factor of the obtained liquid absorption agent was 13.4 g/g. This liquid 
absorption agent was further ground like the example 1, and the liquid absorption agent powder whose 
mean particle diameter is 25 micrometers was obtained. 

[0086] Next, the same actuation as an example 1 was performed using the above-mentioned liquid 
absorption agent powder, and water bloating tendency rubber was obtained. The bloating tendency and 
elution nature of water bloating tendency rubber which were obtained were measured. The result was 
indicated to Table 1 . 

[0087] [Example 1 of a comparison] It is from the 0.41 sections about the amount of the polyethylene- 
glycol diacrylate used in an example 1. It changed into the 8.2 sections. That is, the rate to a monomer 
component polyethylene-glycol diacrylate Except having taught so that it might become 3.0-mol %, the 
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same reaction and actuation as an example 1 were performed, and the liquid absorption agent for a 
comparison was obtained. Liquid absorption scale factor of the obtained liquid absorption agent for a 
comparison It was 3.8 g/g. The liquid absorption agent for this comparison was further ground like the 
example 1, and the liquid absorption agent powder for a comparison whose mean particle diameter is 20 
micrometers was obtained. 

[0088] Next, the same actuation as an example 1 was performed using the liquid absorption agent 
powder for the above-mentioned comparison, and the water bloating tendency rubber for a comparison 
was obtained. The bloating tendency and elution nature of water bloating tendency rubber for a 
comparison which were obtained were measured. The result was indicated to Table 1. 
[0089] [Example 2 of a comparison] To the same reactor as an example 1, it is a 43-% of the weight 
sodium methacrylate water solution. The 178.0 sections, methoxy polyethylene-glycol methacrylate The 
163.4 sections, the ion-exchange-water 53.9 section, and the polyethylene-glycol diacrylate 0.25 section 
were taught, and it considered as reaction mixture. The number of average addition mols of the 
ethyleneoxide in the above-mentioned methoxy polyethylene-glycol methacrylate is nine mols. 
Moreover, the number of average addition mols of the ethyleneoxide in polyethylene-glycol diacrylate is 
eight mols. 

[0090] That is, the mole ratio of the methacrylic-acid component in a sodium methacrylate water 
solution and methoxy polyethylene-glycol methacrylate taught both so that it might be set to 67:33. 
Moreover, polyethylene-glycol diacrylate was taught so that the rate to the above-mentioned monomer 
component might become 0.05-mol %. 

[0091] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, 10 % 
of the weight after carrying out the temperature up of the temperature of reaction mixture to 40 degrees 
C using a water bath 2 and 2 f -azobis (2-amidinopropane) hydrochloride water solution The 4.3 sections 
were added. And stirring was stopped after stirring and mixing this reaction mixture. Then, the 
polymerization reaction was started immediately. The 2 and 2'-azobis (2-amidinopropane) hydrochloride 
was added so that the rate to a monomer component might become 0.15-mol %. 
[0092] Since a reaction is started in the above-mentioned polymerization reaction The temperature of 
reaction mixture became 88 degrees C after 107 minutes, and the peak was reached. In the meantime, 
the temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture. After the temperature of reaction mixture reached 
the peak, the temperature of a water bath was maintained at 80 degrees C, and this reaction mixture was 
riped for 60 minutes. The obtained water gel polymer was taken out after reaction termination, and it 
cracked in the shape of a particle. 

[0093] When desiccation, grinding, etc. made the cracked water gel polymer be the same as that of an 
example 1, the liquid absorption agent for the comparison of the magnitude of 60 meshes - 100 meshes 
was obtained. The liquid absorption scale factor of the obtained liquid absorption agent for a comparison 
was 21.8 g/g. The liquid absorption agent for this comparison was further ground like the example 1, 
and the liquid absorption agent powder for a comparison whose mean particle diameter is 20 
micrometers was obtained. 

[0094] Next, the same actuation as an example 1 was performed using the liquid absorption agent 
powder for the above-mentioned comparison, and the water bloating tendency rubber for a comparison 
was obtained. The bloating tendency and elution nature of water bloating tendency rubber for a 
comparison which were obtained were measured. The result was indicated to Table 1 . 
[0095] [Example 3 of a comparison] To the same reactor as an example 1, it is a 37-% of the weight 
acrylic-acid sodium water solution. The 1 16.8 sections, 40-% of the weight acrylamide water solution 
The 192 sections, ion-exchange-water 64.5 section and 1 .5-% of the weight N, and N-methylenebis 
acrylamide water-solution 15.8 section was taught, and it considered as reaction mixture. 
[0096] That is, both were taught so that the concentration of the acrylic-acid component in an acrylic- 
acid sodium water solution and the monomer component in reaction mixture while making it a mole 
ratio with acrylamide set to 3:7 might become 30 % of the weight. Moreover, the rate to the above- 
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mentioned monomer component N and N-methylenebis acrylamide It taught so that it might become 
0.1-mol%. 

[0097] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, 10-% 
of the weight sodium persulfate water solution after carrying out the temperature up of the temperature 
of reaction mixture to 20 degrees C using a water bath The 5.5 sections and the 1-% of the weight 
sodium L-ascorbate water-solution 5.42 section were added. And stirring was stopped after stirring and 
mixing this reaction mixture. Then, the polymerization reaction was started immediately. Sodium 
persulfate was added so that the rate to a monomer component might become 0.15-mol %. Moreover, 
sodium L-ascorbate was added so that the rate to a monomer component might become 0.02 -mol %. 
[0098] In the above-mentioned polymerization reaction, 17 minutes after starting a reaction, the 
temperature of reaction mixture It became 108 degrees C and the peak was reached. In the meantime, 
the temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture, until it became 90 degrees C. After the temperature 
of reaction mixture reached the peak, the temperature of a water bath was maintained at 80 degrees C, 
and this reaction mixture was riped for 30 minutes. The obtained water gel polymer was taken out after 
reaction termination, and it cracked in the shape of a particle. 

[0099] When desiccation, grinding, etc. made the cracked water gel polymer be the same as that of an 
example 1, the liquid absorption agent for the comparison of the magnitude of 60 meshes - 100 meshes 
was obtained. The liquid absorption scale factor of the obtained liquid absorption agent for a comparison 
was 21.7 g/g. The liquid absorption agent for this comparison was further ground like the example 1, 
and the liquid absorption agent powder for a comparison whose mean particle diameter is 19 
micrometers was obtained. 

[0100] Next, the same actuation as an example 1 was performed using the liquid absorption agent 
powder for the above-mentioned comparison, and the water bloating tendency rubber for a comparison 
was obtained. The bloating tendency and elution nature of water bloating tendency rubber for a 
comparison which were obtained were measured. The result was indicated to Table 1 . 
[0101] [Example 4 of a comparison] It replaced with the liquid absorption agent powder 50 section in an 
example 1, and except having used the absorptivity resin (NIPPON SHOKUBAI Make; trade name 
AKUA rucksack K-4) 50 section of a commercial sodium polyacrylate system, the same actuation as an 
example 1 was performed, and the water bloating tendency rubber for a comparison was obtained. The 
bloating tendency and elution nature of water bloating tendency rubber for a comparison which were 
obtained were measured. The result was indicated to Table 1. 
[0102] 
[Table 1] 
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[0103] It is both twice [ more than ] the swelling scale factor when absorbing the swelling scale factor 
when absorbing tap water, and artificial sea water of this, and the water bloating tendency rubber 
concerning this example has a swelling scale- factor ratio close to 1 so that clearly from Table 1. On the 
other hand, since the liquid absorption scale factor of a liquid absorption agent is under 5 g/g, both the 
swelling scale factors of the water bloating tendency rubber for the comparison of the example 1 of a 
comparison are under 2 double. Moreover, the water bloating tendency rubber for the comparison of the 
example 2 of a comparison - the example 4 of a comparison has a swelling scale-factor ratio extremely 
smaller than 1 . Furthermore, this consumption of the water bloating tendency rubber for the comparison 
of the example 2 of a comparison - the example 4 of a comparison is 5mg/l. or more to the consumption 
of potassium permanganate of the water bloating tendency rubber concerning this example being less 
than 5 mg/l. 

[0104] That is, it turns out that the water bloating tendency rubber concerning this example does not 
almost have the difference of both the swelling scale factor while it is excellent in the swelling scale 
factor when absorbing the swelling scale factor when absorbing tap water, and artificial sea water, and 
the leached moiety (meltable component) is moreover reduced rather than the water bloating tendency 
rubber for a comparison so that clearly from the result of an example 1 - an example 8, and the example 
1 of a comparison - the example 4 of a comparison. 
[0105] 

[Effect of the Invention] The water bloating tendency rubber of this invention according to claim 1 is a 
configuration containing the liquid absorption agent which consists of an alkaline-earth-metal salt of the 
copolymer led from the monomer component containing an anionic monomer and a nonionic monomer 
as mentioned above. 

[0106] Moreover, the water bloating tendency rubber of this invention according to claim 2 is the 
configuration that the liquid absorption scale factor of the liquid absorption agent to artificial sea water 
is more than 5 g/g, as mentioned above. Furthermore, the water bloating tendency rubber of this 
invention according to claim 3 is a configuration to which the above-mentioned liquid absorption agent 
comes to carry out copolymerization of the alkaline-earth-metal salt of an anionic monomer, and the 
nonionic monomer as mentioned above. Moreover, for the water bloating tendency rubber of this 
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invention according to claim 4, a nonionic monomer is a general formula (1) as mentioned above. 

[0107] 

[Formula 3] 

R 0 

I 'I 

CH 2 =C-C— (X) Y ( 1 ) 

[0108] (R expresses a hydrogen atom or a methyl group among a formula, and X expresses the oxy- 
alkylene group of the carbon numbers 2-4 whose mole fractions of the oxyethylene radical to all oxy- 
alkylene groups are more than 50 mol %.) the oxy-alkylphenyl radical on which Y has 1-3 alkyl groups 
of carbon numbers 1-9 as the alkoxy group of carbon numbers 1-5, a phenoxy group, or a substituent - 
expressing - n - an average ~ the integer of 3-100 - expressing - it is the configuration which is the 
acrylic ester system monomer expressed (meta). Furthermore, the water bloating tendency rubber of this 
invention according to claim 5 is the configuration that a nonionic monomer is methoxy polyethylene- 
glycol methacrylate, as mentioned above. Moreover, the water bloating tendency rubber of this 
invention according to claim 6 is the configuration that alkaline earth metal is magnesium, as mentioned 
above. 

[0109] The swelling scale factor in the case of a swelling scale factor being high and absorbing the water 
near Shimizu or Shimizu, such as tap water, by this, There is almost no difference with the swelling 
scale factor in the case of absorbing aquosity liquids, such as hard water containing salts, polyvalent 
metal ion, etc., and seawater, cement water. And the leached moiety (meltable component) eluted into 
water and an aquosity liquid does so the effectiveness that the water bloating tendency rubber reduced 
conventionally can be offered. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the water bloating tendency rubber suitably offered as 
water cutoff material in a civil work, an construction work, etc. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The water absorption agent which shows the salt atmosphere which was 
excellent to aquosity liquids containing polyvalent metal ion etc., such as hard water and seawater, 
conventionally is known (JP,2-253845,A). This water absorption agent (liquid absorption agent) consists 
of cross linked polymer which comes to copolymerize the acrylic ester system monomer which has 
specific structure (meta), and a water-soluble carboxyl group content partial saturation monomer under 
existence of a cross linking agent. And this water absorption agent is excellent in the liquid absorption 
scale factor which absorbs the above-mentioned aquosity liquid, and, moreover, is equipped with the 
property that this liquid absorption scale factor does not fall with time. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows th e word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] The water bloating tendency rubber of this invention according to claim 1 is a 
configuration containing the liquid absorption agent which consists of an alkaline-earth-metal salt of the 
copolymer led from the monomer component containing an anionic monomer and a nonionic monomer 
as mentioned above. 

[0106] Moreover, the water bloating tendency rubber of this invention according to claim 2 is the 
configuration that the liquid absorption scale factor of the liquid absorption agent to artificial sea water 
is more than 5 g/g, as mentioned above. Furthermore, the water bloating tendency rubber of this 
invention according to claim 3 is a configuration to which the above-mentioned liquid absorption agent 
comes to carry out copolymerization of the alkaline-earth-metal salt of an anionic monomer, and the 
nonionic monomer as mentioned above. Moreover, for the water bloating tendency rubber of this 
invention according to claim 4, a nonionic monomer is a general formula (1) as mentioned above. 
[0107] 
[Formula 3] 

R 0 

CH 2 =C— C— (X) Y (1) 

[0108] (R expresses a hydrogen atom or a methyl group among a formula, and X expresses the oxy- 
alkylene group of the carbon numbers 2-4 whose mole fractions of the oxyethylene radical to all oxy- 
alkylene groups are more than 50 mol %.) the oxy-alkylphenyl radical on which Y has 1-3 alkyl groups 
of carbon numbers 1-9 as the alkoxy group of carbon numbers 1-5, a phenoxy group, or a substituent - 
expressing - n - an average - the integer of 3-100 ~ expressing - it is the configuration which is the 
acrylic ester system monomer expressed (meta). Furthermore, the water bloating tendency rubber of this 
invention according to claim 5 is the configuration that a nonionic monomer is methoxy polyethylene- 
glycol methacrylate, as mentioned above. Moreover, the water bloating tendency rubber of this 
invention according to claim 6 is the configuration that alkaline earth metal is magnesium, as mentioned 
above. 

[0109] The swelling scale factor in the case of a swelling scale factor being high and absorbing the water 
near Shimizu or Shimizu, such as tap water, by this, There is almost no difference with the swelling 
scale factor in the case of absorbing aquosity liquids, such as hard water containing salts, polyvalent 
metal ion, etc., and seawater, cement water. And the leached moiety (meltable component) eluted into 
water and an aquosity liquid does so the effectiveness that the water bloating tendency rubber reduced 
conventionally can be offered. 
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l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, if the above-mentioned conventional water 
absorption agent is mixed with an elastomer and it uses as water bloating tendency rubber, a trouble as 
shown below will be produced. That is, the water bloating tendency rubber containing the above- 
mentioned conventional water absorption agent swells greatly, when the water near Shimizu, such as tap 
water, is contacted, but when the water which contains polyvalent metal ion, such as cement water, so 
much is contacted, it does not swell a few. That is, since the difference of the swelling scale factor by 
the class of water which contacts was large, it was what leaves a problem to the water cutoff engine 
performance and endurance. 

[0004] Moreover, since comparatively a lot of leached moieties were eluted when an aquosity liquid is 
contacted, the water bloating tendency rubber containing the above-mentioned conventional water 
absorption agent was that by which a problem remains in water cutoff in the application field in which 
altitude is asked for safety in addition. 

[0005] This invention is made in view of the above-mentioned conventional trouble. The purpose The 
swelling scale factor in the case of absorbing the water near Shimizu or Shimizu, such as tap water, 
There is almost no difference with the swelling scale factor in the case of absorbing aquosity liquids, 
such as hard water containing salts, polyvalent metal ion, etc., and seawater, cement water. And the 
leached moiety eluted into water and an aquosity liquid is to offer water bloating tendency rubber 
excellent in the water cutoff engine performance reduced conventionally, endurance, and safety. 
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MEANS 



[Means for Solving the Problem] The water bloating tendency rubber containing the liquid absorption 
agent which consists of an alkaline-earth-metal salt of the copolymer led from the monomer component 
containing an anionic monomer and a nonionic monomer as a result of inquiring wholeheartedly that an 
invention-in-this-application person etc. should attain the above-mentioned purpose The swelling scale 
factor in the case of absorbing the water near Shimizu or Shimizu, such as tap water, There is almost no 
difference with the swelling scale factor in the case of absorbing aquosity liquids, such as hard water 
containing salts, polyvalent metal ion, etc., and seawater, cement water, and it finds out that the leached 
moiety (meltable component) eluted into water and an aquosity liquid is moreover reduced 
conventionally, and came to complete this invention. 

[0007] That is, the water bloating tendency rubber of invention according to claim 1 is characterized by 
including the liquid absorption agent which consists of an alkaline-earth-metal salt of the copolymer led 
from the monomer component containing an anionic monomer and a nonionic monomer, in order to 
solve the above-mentioned technical problem. 

[0008] The water bloating tendency rubber of invention according to claim 2 is characterized by the 
liquid absorption scale factor of the liquid absorption agent to artificial sea water being more than 5 g/g 
in water bloating tendency rubber according to claim 1, in order to solve the above-mentioned technical 
problem. 

[0009] In order that the water bloating tendency rubber of invention according to claim 3 may solve the 

above-mentioned technical problem, in water bloating tendency rubber according to claim 1 or 2, the 

above-mentioned liquid absorption agent is characterized by coming to carry out copolymerization of 

the alkaline-earth-metal salt of an anionic monomer, and the nonionic monomer. 

[0010] For the water bloating tendency rubber of invention according to claim 4, in order to solve the 

above-mentioned technical problem, it sets to water bloating tendency rubber given in claim 1 thru/or 

any 1 term of 3, and a nonionic monomer is a general formula (1). 

[0011] 

[Formula 2^ 

CH 2 =C-C— (X) Y (1) 

D 

[0012] (R expresses a hydrogen atom or a methyl group among a formula, and X expresses the oxy- 
alkylene group of the carbon numbers 2-4 whose mole fractions of the oxyethylene radical to all oxy- 
alkylene groups are more than 50 mol %.) Y expresses the alkoxy group of carbon numbers 1-5, a 
phenoxy group, or the oxy-alkylphenyl radical that has 1-3 alkyl groups of carbon numbers 1-9 as a 
substituent. n - an average - the integer of 3-100 - expressing - it is characterized by being the acrylic 
ester system monomer expressed (meta). 

[0013] The water bloating tendency rubber of invention according to claim 5 is characterized by a 
nonionic monomer being methoxy polyethylene-glycol methacrylate in water bloating tendency rubber 
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given in claim 1 thru/or any 1 term of 4, in order to solve the above-mentioned technical problem. 
[0014] The water bloating tendency rubber of invention according to claim 6 is characterized by alkaline 
earth metal being magnesium in water bloating tendency rubber given in claim 1 thru/or any 1 term of 5, 
in order to solve the above-mentioned technical problem. 

[0015] According to the above-mentioned configuration, the liquid absorption agent contained in water 
bloating tendency rubber is the alkaline-earth-metal salt of the copolymer led from the monomer 
component containing an anionic monomer and a nonionic monomer. Thereby, a swelling scale factor is 
high, there is almost no difference with the swelling scale factor in the case of absorbing aquosity 
liquids, such as hard water containing the swelling scale factor in the case of absorbing the water near 
Shimizu or Shimizu, such as tap water, salts, polyvalent metal ion, etc., and seawater, cement water, 
and, moreover, the water bloating tendency rubber with which the leached moiety (meltable component) 
eluted into water and an aquosity liquid was reduced conventionally can be offered. 
[0016] This invention is explained in detail below. Artificial sea water in this invention shows the water 
solution with which it dissolves and it becomes deionized water as the concentration in artificial sea 
water which should prepare a calcium sulfate (CaS04), magnesium sulfate (MgS04), a magnesium 
chloride (MgC12), potassium chloride (KC1), and a sodium chloride (NaCl) serves as CaS04 3.32 g/kg, 
KC1:0.72 g/kg, and NaCl:26.69 g/kg. : 1.38 g/kg, MgS04 : 2.10 g/kg, MgC12 : 
[0017] The water bloating tendency rubber concerning this invention contains the liquid absorption 
agent and the elastomer. The above-mentioned liquid absorption agent is the alkaline-earth-metal salt of 
the copolymer led from the monomer component containing an anionic monomer and a nonionic 
monomer. The above-mentioned alkaline earth metal has magnesium and more desirable calcium, and 
especially its magnesium is desirable. In addition, the above-mentioned monomer component may 
contain other monomers other than an anionic monomer and a nonionic monomer. 
[0018] The above-mentioned anionic monomer is not especially limited like the after-mentioned that 
what is necessary is just the monomer which can form alkaline earth metal and a salt. As an anionic 
monomer, specifically For example, an acrylic acid (meta), Partial saturation monocarboxylic acid 
system monomers, such as a crotonic acid; A maleic acid, a fumaric acid, Partial saturation dicarboxylic 
acid system monomers, such as an itaconic acid and a citraconic acid; A vinyl sulfonic acid, An allyl 
compound sulfonic acid, a metallyl sulfonic acid, a styrene sulfonic acid, 2-acrylamide - isobutane 
sulfonic acid, Sulfoethyl (meta) acrylate, sulfopropyl (meta) acrylate, Partial saturation sulfonic-acid 
system monomers, such as 2-hydroxy sulfopropyl (meta) acrylate; (meta) acrylamide methane 
phosphonic acid, 2-(meta) acrylamide Partial saturation phosphonic acid system monomers, such as - 
isobutane phosphonic acid, etc. are mentioned. These anionic monomer may be used independently, and 
may mix two or more kinds suitably, and may be used. A partial saturation monocarboxylic acid system 
monomer is more desirable among the monomers of the above-mentioned instantiation, an acrylic acid 
(meta) is still more desirable, and especially a methacrylic acid is desirable. 

[0019] The above-mentioned nonionic monomer is not limited especially that what is necessary is just as 
copolymerizable a monomer as an anionic monomer. The acrylic ester system monomer;2-hydroxyethyl 
(meta) acrylate specifically expressed with said general formula (1) as a nonionic monomer (meta), 
Polyethylene-glycol monochrome (meta) acrylate, polypropylene-glycol monochrome (meta) acrylate, 
Hydroxyl-group content partial saturation monomers, such as allyl alcohol and vinyl alcohol; (meta) 
Acrylamide, Amide system partial saturation monomers, such as N- vinyl acetamide and t-butyl (meta) 
acrylamide; (meta) Acrylic ester, Nitril system partial saturation monomers [, such as hydrophobic 
partial saturation monomer; (meta) acrylonitrile ], such as styrene, 2-methyl styrene, and vinyl acetate; 
Ethylene, A propylene, 1-butene, an isobutylene, alpha-amylene, 2-methyl -1-butene, 3 -methyl Alpha 
olefin system monomers, such as -1-butene (alpha-iso amylene), 1-hexene, and 1-heptene; alkoxy 
polyalkylene glycol monochrome (meta) acrylate etc. is mentioned, moreover, as the above-mentioned 
acrylic ester (meta) system monomer Specifically For example, methoxy polyethylene-glycol 
monochrome (meta) acrylate, Butoxy polyethylene-glycol monochrome (meta) acrylate, methoxy 
polyethylene-glycol polypropylene-glycol monochrome (meta) acrylate, Methoxy polyethylene-glycol 
polybutylene glycol monochrome (meta) acrylate, Ethoxy polyethylene-glycol polypropylene-glycol 
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monochrome (meta) acrylate, ethoxy polyethylene-glycol polybutylene glycol monochrome (meta) 
aery late, etc. are mentioned. These nonionic monomer may be used independently, and may mix two or 
more kinds suitably, and may be used. The acrylic ester system monomer expressed with said general 
formula (1) among the monomers of the above-mentioned instantiation (meta) is more desirable, and 
especially methoxy polyethylene-glycol methacrylate is desirable. Moreover, when using methoxy 
polyethylene-glycol methacrylate as a nonionic monomer, the number of average addition mols of 
ethyleneoxide has desirable within the limits of five mols - 50 mols. That is, when Y is a methoxy 
group, within the limits of n of 5-50 is desirable [ X in a general formula (1) is an oxy ethylene radical, 
and R is a methyl group, and ]. 

[0020] Although especially the rate of the anionic monomer in the above-mentioned the ratio of an 
anionic monomer and a nonionic monomer, i.e., copolymer component, is not limited, 5 % of the weight 
- 95% of the weight of its within the limits is more desirable, and 10 % of the weight - 70% of the 
weight of its within the limits is still more desirable. When there are few rates of an anionic monomer 
than 5 % of the weight, there is an inclination for the leached moiety in the copolymer obtained to 
increase. Moreover, when there are more rates of an anionic monomer than 95 % of the weight, the 
liquid absorption scale factor of a liquid absorption agent becomes low. Therefore, there is a possibility 
that water bloating tendency rubber equipped with the physical properties for which it asks may not be 
obtained. 

[0021] The approach, i.e., the manufacture approach of a liquid absorption agent, of manufacturing the 
alkaline-earth-metal salt of the copolymer led from the monomer component containing an anionic 
monomer and a nonionic monomer After making for example, not the thing limited especially but ** 
anionic monomer, and chlorides, such as a calcium chloride and a magnesium chloride, react and 
forming the alkaline-earth-metal salt of an anionic monomer, The approach and ** anionic monomer to 
which copolymerization of the nonionic monomer is added and carried out, The approach and ** anionic 
monomer to which copolymerization of the nonionic monomer is added and carried out after making 
hydroxides, such as a calcium hydroxide and a magnesium hydroxide, react and forming the alkaline- 
earth-metal salt of an anionic monomer, After making carbonates, such as a calcium carbonate and a 
magnesium carbonate, react and forming the alkaline-earth-metal salt of an anionic monomer, After 
carrying out copolymerization of the approach and ** anionic monomer to which copolymerization of 
the nonionic monomer is added and carried out, and the nonionic monomer, After carrying out 
copolymerization of the approach and ** anionic monomer which add the above-mentioned chloride and 
form an alkaline-earth-metal salt, and the nonionic monomer, After carrying out copolymerization of the 
approach and ** anionic monomer which add the above-mentioned hydroxide and form an alkaline- 
earth-metal salt, and the nonionic monomer, various approaches, such as the approach of adding the 
above-mentioned carbonate and forming an alkaline-earth-metal salt, are employable. Moreover, after 
mixing an anionic monomer, a nonionic monomer, and a chloride, an above-mentioned hydroxide or an 
above-mentioned carbonate, copolymerization can be carried out and a liquid absorption agent can also 
be manufactured. The approach of** and the approach of ** are more desirable among these 
approaches, and especially the approach of ** is desirable. Moreover, when adopting the approach of the 
above-mentioned **, especially a hydroxide has a desirable magnesium hydroxide. Since the solubility 
to water is large, the magnesium salt of an anionic monomer is suitable for a polymerization reaction. 
[0022] Although the alkaline-earth-metal salt of the copolymer in the invention in this application is not 
clear about the reason whose leached moiety decreases compared with alkali-metal salts, such as sodium 
salt and potassium salt, it guesses as follows. 

[0023] That is, it is guessed that it is for the solubility of a fusibility polymer to fall as a result of 
constructing a bridge over this fusibility polymer two-dimensional or in three dimensions with alkaline 
earth metal although a leached moiety uses a fusibility polymer as a principal component. 
[0024] Well-known various approaches, for example, a solution polymerization method, a suspension- 
polymerization method, an opposition suspension-polymerization method, etc. can be conventionally 
used for a polymerization method. In addition, although especially the stirring approach at the time of 
performing a polymerization reaction is not limited, it is more desirable to stir subdividing the gel 
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copolymer (it mentioning later) to generate according to this double arm mold kneader's shearing force 
using a double arm mold kneader as stirring equipment. 

[0025] Although it is not limited, since low-temperature one becomes large, its molecular weight of a 
copolymer is comparatively desirable, and since a polymerization reaction completes especially reaction 
temperature, within the limits of 20 degrees C - 100 degree C is still more desirable [ reaction 
temperature ]. In addition, what is necessary is just to set up reaction time suitably according to the class 
(property) of reaction temperature, a monomer component, a polymerization initiator, a solvent, etc., 
etc., combination, the amount used, etc. so that the above-mentioned polymerization reaction may be 
completed. 

[0026] A polymerization initiator can be used in case copolymerization of the monomer component is 
carried out. Specifically as this polymerization initiator, they are peroxides, such as a hydrogen 
peroxide, benzoyl peroxide, and cumene hydroperoxide.; Azo compounds, such as a 2 and 2 
azobisisobutyronitril, 2, 2 f -azobis (2-amidinopropane) hydrochloride; radical generating agents (radical 
polymerization initiator), such as persulfate, such as ammonium persulfate, sodium persulfate, and 
potassium persulfate, etc. are mentioned. These polymerization initiators may be used independently, 
and may mix two or more kinds suitably, and may be used. Furthermore, the redox system initiator 
which comes to combine these radical generating agent and reducing agents, such as a sodium 
hydrogensulfite, and L-ascorbic acid (salt), ferrous salt, may be used. In addition, instead of using a 
polymerization initiator, a radiation, an electron ray, ultraviolet rays, etc. may be irradiated, and a 
polymerization initiator and the exposure of these radiations, an electron ray, ultraviolet rays, etc., etc. 
may be used together. 

[0027] Although especially the amount of the polymerization initiator used is not limited, 0.001 % of the 
weight - 10% of the weight of its within the limits is more desirable to a monomer component, and 0.01 
% of the weight - 1% of the weight of its within the limits is still more desirable. Moreover, although 
especially the amount of the reducing agent used in the case of using a redox system initiator is not 
limited, its within the limits of 0.01-5 is more desirable to a radical generating agent at a weight ratio, 
and its within the limits of 0.05-2 is still more desirable. 

[0028] Moreover, in case copolymerization of the monomer component is carried out, a cross linking 
agent may be used if needed. As this cross linking agent, specifically For example, a divinylbenzene, 
ethylene GURIKORUJI (meta) acrylate, Diethylene GURIKORUJI (meta) acrylate, 
TORIECHIRENGURIKORUJI (meta) acrylate, Propylene GURIKORUJI (meta) acrylate, polyethylene 
GURIKORUJI (meta) acrylate, TORIMECHI roll pro pantry (meta) acrylate, pen TAERISURITORUJI 
(meta) acrylate, Pen TAERISURITORUTORI (meta) acrylate, N, and N-methylenebis acrylamide, An 
isocyanuric acid triaryl, trimethylol propane diaryl ether, etc., The compound which has two or more 
ethylene system partial saturation radicals in 1 molecule; Ethylene glycol, A diethylene glycol, 
triethylene glycol, a polyethylene glycol, A glycerol, polyglycerin, propylene glycol, a polypropylene 
glycol, Polyvinyl alcohol, pentaerythritol, diethanolamine, Triethanolamine, sorbitol, sorbitan, a 
glucose, mannite, Polyhydric alcohol, such as Manni Tan, cane sugar, and grape sugar; Ethylene glycol 
diglycidyl ether, Polyethylene glycol diglycidyl ether, glycerol diglycidyl ether, Propylene glycol 
diglycidyl ether, polypropylene glycol diglycidyl ether, Neopentyl glycol diglycidyl ether, 1, 6- 
hexanediol diglycidyl ether, The Pori epoxy compounds, such as trimethylol propane diglycidyl ether, 
trimethylolpropane triglycidyl ether, and glycerol triglycidyl ether, etc. are mentioned. These cross 
linking agents may be used independently, and they may be mixed suitably and two or more kinds may 
be used for them. 

[0029] By using a cross linking agent, the crosslinking density of a copolymer is controllable. What is 
necessary is not to limit especially the amount of the cross linking agent used, and just to set it up 
suitably by the class of the monomer component used or cross linking agent, the crosslinking density for 
which it asks, specifically, about 0.0005 to 0.02 within the limits has [ the amount of the cross linking 
agent used ] a more desirable mole ratio to a monomer component — within the limits of 0.001-0.01 is 
still more desirable. In addition, when using polyhydric alcohol as a cross linking agent, they are after a 
polymerization reaction and a copolymer. It is desirable to heat-treat at 150 degrees C - 250 degree C. 
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Moreover, when using the Pori epoxy compound as a cross linking agent, it is desirable after a 
polymerization reaction to heat-treat a copolymer at 50 degrees C - 250 degree C. 
[0030] Furthermore, in case copolymerization of the monomer component is carried out, a solvent may 
be used if needed. Specifically as this solvent, aquosity solvents, such as a water; cyclohexane, a 
toluene; methanol, ethanol, an acetone, dimethylformamide, and dimethyl sulfoxide, etc. are mentioned. 
These solvents may be used independently, and may mix two or more kinds suitably, and may be used. 
Among the solvents of the above-mentioned instantiation, since safety can manufacture a liquid 
absorption agent still more highly and cheaply, the mixture of water and water, and an aquosity solvent 
has it. [ more desirable ] In addition, although especially the concentration of the monomer component 
in the case of using a solvent is not limited, 20 % of the weight - 80% of the weight of its within the 
limits is more desirable, and 30 % of the weight - 60% of the weight of its within the limits is still more 
desirable. While a polymerization reaction is easily controllable by making concentration of the 
monomer component in the solution containing this monomer component, a polymerization initiator, a 
cross linking agent, etc. into within the limits of the above, the yield of a copolymer can be raised and 
this copolymer can be obtained economically. 

[0031] After a polymerization reaction, since it is obtained by gel, the alkaline-earth-metal salt of a 
copolymer dries the alkaline-earth-metal salt of this gel copolymer, after performing predetermined 
actuation of washing, a crack, etc. remaining as it is or if needed. Although especially drying 
temperature is not limited, within the limits of 50 degrees C - 180 degree C being suitable and its within 
the limits which is 100 degree C to 170 degree C are the optimal. Moreover, after a dry matter operates 
grinding etc. and carries out grain refining, it performs classification actuation of sieving etc. if needed. 
Thereby, the liquid absorption agent more than 5 g/g is obtained for the liquid absorption scale factor to 
artificial sea water. 

[0032] Moreover, in order to reduce a leached moiety and to raise the safety of this liquid absorption 
agent further by decreasing the unreacted monomer component which remains to a liquid absorption 
agent, it is desirable to use a reducing agent and to process the alkaline-earth-metal salt of a gel 
copolymer or its dry matter. Specifically as this reducing agent, a sodium sulfite, potassium sulfite, 
ammonium sulfite, a sodium hydrogensulfite, a potassium hydrogensulfite, hydrogen sulfite ammonium, 
a sodium thiosulfate, potassium thiosulfate, ammonium thiosulfate, L-ascorbic acid, ammonia, 
monoethanolamine, a glucose, etc. are mentioned. These reducing agents may be used independently, 
and may mix two or more kinds suitably, and may be used. A sodium sulfite, a sodium hydrogensulfite, 
and a sodium thiosulfate are more desirable among the reducing agents of the above-mentioned 
instantiation, although especially the amount of the reducing agent used is not limited, specifically, 
about 0.0001 to 0.02 within the limits has a more desirable mole ratio to the used monomer component - 
- within the limits of 0.001-0.01 is still more desirable. 

[0033] Although especially the configuration of a liquid absorption agent etc. is not limited, it is 
desirable that the mean particle diameter is 5 micrometers - about 70 micrometers, and it is more 
desirable that it is 10 micrometers - about 50 micrometers so that it can mix with an elastomer to 
homogeneity (distribution) and water bloating tendency rubber can swell in homogeneity. In addition, 
the above-mentioned mean particle diameter is volume mean particle diameter. 

[0034] Especially the above-mentioned elastomer is not limited and well-known various compounds can 
be conventionally used for it. Specifically as this elastomer, they are polybutadiene rubber, polyisoprene 
rubber, styrene-butadiene copolymer rubber, chloroprene rubber, isoprene-isobutylene copolymer 
rubber, and ethylene. - It is alpha. - Ethylene, such as olefme copolymer rubber and ethylene propylene 
rubber (EPDM) rubber - alpha - Synthetic rubber, such as olefin-nonconjugated diene copolymer rubber; 
the synthetic-resin; natural rubber which has rubber elasticity, such as chlorinated polyethylene, 
chlorosulfonated polyethylene, an ethylene-vinylacetate copolymer, plasticized polyvinyl chloride, and 
polyurethane, is mentioned. These elastomers may be used independently, and may mix two or more 
kinds suitably, and may be used. 

[0035] The rate of the liquid absorption agent and elastomer in water bloating tendency rubber, i.e., the 
weight ratio of a liquid absorption agent and an elastomer, has desirable within the limits of 5:95-50:50, 
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and its within the limits of 15:85-40:60 is more desirable. When there are few weight ratios of a liquid 
absorption agent than the above-mentioned range (less than 5), since water bloating tendency rubber 
cannot folly swell, it is not desirable. Moreover, when there are more weight ratios of a liquid absorption 
agent than the above-mentioned range (50 is exceeded), since water bloating tendency rubber becomes 
weak and reinforcement falls, it is not desirable. 

[0036] Although the especially manufacture approach of water bloating tendency rubber, i.e., the mixed 
(kneading) approach of a liquid absorption agent and an elastomer, is not limited, it is desirable to mix 
to homogeneity using the well-known mechanical technique with which manufacture of rubber goods of 
kneading using kneading machines, such as a roll mill and a Banbury mixer, etc. is presented 
conventionally. Moreover, what is necessary is just to fabricate this mixture in a predetermined 
configuration using the shaping approaches, such as extrusion molding and press forming, if needed. 
Thereby, water bloating tendency rubber is obtained. 

[0037] As for water bloating tendency rubber, the additive other than a liquid absorption agent and an 
elastomer may be added if needed. As this additive, a vulcanizing agent, a vulcanization accelerator, a 
vulcanization assistant, an inorganic bulking agent, a reinforcing agent, a softener, a plasticizer, a 
coloring agent, an ultraviolet ray absorbent, lubricant, an antioxidant, etc. are mentioned, for example. 
These additives may be used independently, and may mix two or more kinds suitably, and may be used, 
the amount of the additive used - the total quantity of a liquid absorption agent and an elastomer - 
receiving - for example, 100 or less % of the weight - desirable - Although it is good, it is not limited 
especially that what is necessary is just 0.1 % of the weight - 60% of the weight of within the limits, 
then the amount which does not spoil the physical properties (for example, reinforcement etc.) of water 
bloating tendency rubber. Moreover, especially the addition approach of an additive is not limited. 
[0038] As the above-mentioned vulcanizing agent, although sulfur, flower of sulfur, deoxidation sulfor, 
precipitated sulfur, colloid sulfur, a sulfur chloride; zinc oxide, a magnesium oxide, a selenium, 
tellurium; peroxide; nitroaromatic, etc. are mentioned, specifically, it is not limited especially. These 
vulcanizing agents may be used independently, and may mix two or more kinds suitably, and may be 
used. As opposed to the total quantity of a liquid absorption agent and an elastomer, the amount of the 
vulcanizing agent used is not 0.1 % of the weight - 10% of the weight of within the limits, then the thing 
limited especially, although it is good. 

[0039] As the above-mentioned vulcanization accelerator, although guanidine, aldehyde ammonia, 
aldehyde amines, a nitroso compound, thiazoles, thiazoline, imidazoline, thiourea, thio-acid salts, the 
Calvi thio-acid salts, iso thiourea salts, etc. are mentioned, specifically, it is not limited especially. These 
vulcanization accelerators may be used independently, and may mix two or more kinds suitably, and 
may be used. As opposed to the total quantity of a liquid absorption agent and an elastomer, the amount 
of the vulcanization accelerator used is not 0.1 % of the weight - 10% of the weight of within the limits, 
then the thing limited especially, although it is good. 

[0040] As the above-mentioned vulcanization assistant, although a sodium hydroxide, a calcium oxide, a 
magnesium oxide (magnesia), a zinc white, lead(II) oxide, etc. are mentioned, specifically, it is not 
limited especially. These vulcanization assistant may be used independently, and may mix two or more 
kinds suitably, and may be used. As opposed to the total quantity of a liquid absorption agent and an 
elastomer, the amount of the vulcanization assistant used is not 0.1 % of the weight - 10% of the weight 
of within the limits, then the thing limited especially, although it is good. 

[0041] Although what is necessary is just to heat-treat for [ for / 1 minute / - ] 30 minutes at 100 degree 
C to 200 degree C in case an elastomer is vulcanized, especially processing conditions are not limited. In 
addition, what is necessary is just to perform this heat-treatment after the time of shaping of the mixture 
which consists of a liquid absorption agent, an elastomer, etc., or shaping. 

[0042] Moreover, as the above-mentioned inorganic bulking agent, although inorganic substances, such 
as a titanium dioxide, a calcium carbonate, a zinc white, clay, a kaolin, a bentonite, a silica, talc, a 
zeolite, and white carbon, are mentioned, specifically, it is not limited especially. These inorganic 
bulking agents may be used independently, and may mix two or more kinds suitably, and may be used. 
As opposed to the total quantity of a liquid absorption agent and an elastomer, the amount of the 
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inorganic bulking agent used is not 10 % of the weight - 50% of the weight of within the limits, then the 
thing limited especially, although it is good. 

[0043] The water bloating tendency rubber concerning this invention is a configuration containing the 
liquid absorption agent which consists of an alkaline-earth-metal salt of the copolymer led from the 
monomer component containing an anionic monomer and a nonionic monomer as mentioned above. 
[0044] Moreover, water bloating tendency rubber is the configuration that the liquid absorption scale 
factor of the liquid absorption agent to artificial sea water is more than 5 g/g, as mentioned above. 
Furthermore, water bloating tendency rubber is a configuration to which the above-mentioned liquid 
absorption agent comes to carry out copolymerization of the alkaline-earth-metal salt of an anionic 
monomer, and the nonionic monomer as mentioned above. Moreover, water bloating tendency rubber is 
the configuration that a nonionic monomer is an acrylic ester system monomer expressed with said 
general formula (1) (meta), as mentioned above. Furthermore, water bloating tendency rubber is the 
configuration that a nonionic monomer is methoxy polyethylene-glycol methacrylate, as mentioned 
above. Moreover, water bloating tendency rubber is the configuration that alkaline earth metal is 
magnesium, as mentioned above. 

[0045] Thereby, a swelling scale factor is high, there is almost no difference with the swelling scale 
factor in the case of absorbing aquosity liquids, such as hard water containing the swelling scale factor 
in the case of absorbing the water near Shimizu or Shimizu, such as tap water, salts, polyvalent metal 
ion, etc., and seawater, cement water, and, moreover, the water bloating tendency rubber with which the 
leached moiety (meltable component) eluted into water and an aquosity liquid was reduced 
conventionally can be offered. Water bloating tendency rubber is suitably offered as the water cutoff 
material in civil works, construction works, etc., such as tunnel excavation, the water cutoff material of 
tap water, the exsorption prevention material which prevents the exsorption to the exterior of industrial 
waste water, etc. In addition, water bloating tendency rubber may be fabricated by predetermined 
configurations, such as a letter of a block. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, although an example and the example of a comparison explain this invention to a 
detail farther, this invention is not limited at all by these. In addition, the engine performance of a liquid 
absorption agent and water bloating tendency rubber was measured by the following approaches. 
Moreover, the "section" given in an example and the example of a comparison shows the "weight 
section." 

[0047] (a) About lg of liquid absorption scale-factor liquid absorption agents of a liquid absorption 
agent was put into the tea bag type bag at homogeneity, and it was immersed all over artificial sea water. 
Weight Wl of a tea bag type bag after pulling up a tea bag type bag after 24-hour standing and 
performing a fixed time amount ridge (g) It measured. Moreover, same actuation is performed without 
using a liquid absorption agent, and it is the weight WO of the tea bag type bag at that time (g). It 
measured, these weight Wl and WO from - weight of a degree type, and a liquid absorption scale-factor 
(g/g) = (weight Wl (g)-weight WO (g)) / liquid absorption agent (g) - following - liquid absorption 
scale factor (g/g) It computed. [ and ] In addition, this liquid absorption scale factor is a balanced value. 
[0048] (b) Cut off the bloating tendency water bloating tendency rubber of water bloating tendency 
rubber so that it may become 3mm in thickness on a 2cmx2cm square, and create a test piece, and it is 
the weight, (g) After measuring, this test piece was immersed all over tap water or artificial sea water. 
The weight after pulling up a test piece after standing for 30 days and wiping off moisture lightly 
through a filter paper (g) It measured. And the degree type from these weight and weight of the test 
piece after swelling scale-factor (twice) = immersion (g) The swelling scale factor (twice) was computed 
according to the weight (g) of the test piece before /immersion. 

[0049] Moreover, it asked for the ratio (swelling scale factor when absorbing the swelling scale factor / 
tap water when absorbing artificial sea water) of the swelling scale factor when absorbing tap water, and 
the swelling scale factor when absorbing artificial sea water, and this value was made into the swelling 
scale-factor ratio. 

[0050] (c) Elution nature JIS of water bloating tendency rubber K Based on the dissolution test judging 
approach of 6353 "the rubber for waterworks", the elution nature of water bloating tendency rubber was 
measured. First, it is water bloating tendency rubber the thickness of 3mm, and the surface area of 20cm 
2 It cut off and the test piece was created so that it might become, and this test piece was immersed into 
deionized water 1L. This deionized water was extracted after 24-hour standing, and this was made into 
sample water. Moreover, same actuation was performed without immersing a test piece, and blank 
sample water was prepared. On the other hand, they are N / 100 potassium permanganate water 
solutions. N / 100 sodium-oxalate water solutions are prepared, and it is **. N / 100 sodium-oxalate 
water solutions are used. N / 100 potassium permanganate water solutions are titrated, and it is **. The 
factor of N / 100 potassium permanganate water solutions was computed. 

[0051] subsequently - this - Above-mentioned sample water and blank sample water were titrated 
using N / 100 potassium permanganate water solutions. And according to the degree type, the 
consumption (mg/1) of potassium permanganate was computed and this value estimated the elution 
nature of water bloating tendency rubber. 
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[0052] A=(a-b) -fx(1000/I) xB - however A : Consumption a of potassium permanganate (mg/1) : It 
required for sample water. Total quantity b of N / 100 potassium permanganate water solutions (ml) : It 
required for blank sample water. The total quantity (ml) f of N / 100 potassium permanganate water 
solutions : Factor I of N / 100 potassium permanganate water solutions : Amount B of sample water 
(ml): It is 0.316 (mg/1). 

[0053] [Example 1] Content volume equipped with a thermometer, nitrogen gas installation tubing, and 
an agitator To the 600ml reactor made from plastics, it is a 35-% of the weight methacrylic-acid 
magnesium water solution as an alkaline-earth-metal salt of an anionic monomer. The 203 sections, 
methoxy polyethylene-glycol methacrylate as a nonionic monomer The 169 sections, the ion-exchange- 
water 23.2 section as a solvent, and the polyethylene-glycol diacrylate 0.41 section as a cross linking 
agent were taught, and it considered as reaction mixture. The number of average addition mols of the 
ethyleneoxide in the above-mentioned methoxy polyethylene-glycol methacrylate is nine mols. 
Moreover, the number of average addition mols of the ethyleneoxide in polyethylene-glycol diacrylate is 
eight mols. 

[0054] That is, both were taught so that the concentration of the sum total of the above-mentioned 
methacrylic-acid component and methoxy polyethylene-glycol methacrylate in reaction mixture, i.e., the 
concentration of a monomer component, might become 60 % of the weight, while making it the mole 
ratio of the methacrylic-acid component in a methacrylic-acid magnesium water solution and methoxy 
polyethylene-glycol methacrylate set to 67:33. Moreover, polyethylene-glycol diacrylate was taught so 
that the rate to the above-mentioned monomer component might become 0.12-mol %. 
[0055] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, 10 % 
of the weight as a polymerization initiator after carrying out the temperature up of the temperature of 
reaction mixture to 40 degrees C using a water bath The 2 and 2 ? -azobis (2-amidinopropane) 
hydrochloride (Wako Pure Chem Industries make; trade name V-50) water-solution 4.44 section was 
added. And stirring was stopped after stirring and mixing this reaction mixture. Then, the 
polymerization reaction was started immediately. The 2 and 2'-azobis (2-amidinopropane) hydrochloride 
was added so that the rate to a monomer component might become 0.15-mol %. 
[0056] In the above-mentioned polymerization reaction, 38 minutes after starting the reaction, the 
temperature of reaction mixture became 93 degrees C, and reached the peak. In the meantime, the 
temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture. After the temperature of reaction mixture reached 
the peak, the temperature of a water bath was maintained at 80 degrees C, and this reaction mixture was 
riped for 30 minutes. The obtained water gel polymer was taken out after reaction termination, and it 
cracked in the shape of a particle. 

[0057] After drying the cracked water gel polymer at the bottom of a nitrogen air current, and 150 
degree C for 1 hour using a hot blast circulation type dryer, the liquid absorption agent of the magnitude 
of 60 meshes - 100 meshes was obtained by grinding a dry matter using a table-top-type grinder, and 
classifying at a wire gauze etc. further. 

[0058] The liquid absorption scale factor of the obtained liquid absorption agent was measured by the 
above-mentioned approach. Consequently, the liquid absorption scale factor was 20.8 g/g. It ground 
further and liquid absorption agent powder was obtained so that mean particle diameter might be set to 
15 micrometers using a jet mill in this liquid absorption agent. 

[0059] Next, chloroprene rubber as an elastomer In the 100 sections, the magnesium-oxide 4 section as 
the liquid absorption agent powder 50 section, an above-mentioned vulcanizing agent, and an above- 
mentioned vulcanization assistant, the zinc-oxide 5 section as a vulcanizing agent, the vulcanization- 
accelerator 1 section, the lubricant 1 section, the antioxidant 2 section, the calcium-carbonate 20 section 
as an inorganic bulking agent, and the softener 15 section were mixed. And thickness after kneading this 
mixture for 20 minutes using a 10 inch trial mill The compound was obtained by extending to 3.5mm. 
Subsequently, an electric heat press machine is used for the above-mentioned compound. By 
vulcanizing for 10 minutes at 170 degrees C, the water bloating tendency rubber of the shape of a sheet 
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with a thickness of 3mm was obtained. 

[0060] The bloating tendency and elution nature of water bloating tendency rubber which were obtained 
were measured by the above-mentioned approach. Consequently, swelling scale factor when absorbing 
tap water Swelling scale factor when being 3.2 times and absorbing artificial sea water It was 3.0 times 
and the swelling scale-factor ratio was 0.94. Moreover, consumption of potassium permanganate It was 
1.6 mg/1. These results were indicated to Table 1. 

[0061] [Example 2] Methoxy poly ethylene-glycol methacrylate in an example 1 whose number of 
average addition mols of ethyleneoxide is nine mols Methoxy polyethylene-glycol methacrylate whose 
number of average addition mols of ethyleneoxide it replaces with the 169 sections and is 50 mols 
(nonionic monomer) Except having used the 169 sections, the same reaction and actuation as an 
example 1 were performed, and the liquid absorption agent was obtained. The liquid absorption scale 
factor of the obtained liquid absorption agent was 23.3 g/g. This liquid absorption agent was further 
ground like the example 1, and the liquid absorption agent powder whose mean particle diameter is 32 
micrometers was obtained. 

[0062] Next, the same actuation as an example 1 was performed using the above-mentioned liquid 
absorption agent powder, and water bloating tendency rubber was obtained. The bloating tendency and 
elution nature of water bloating tendency rubber which were obtained were measured. The result was 
indicated to Table 1 . 

[0063] [Example 3] Methoxy polyethylene-glycol methacrylate in an example 1 Butoxy polyethylene- 
glycol methacrylate whose number of average addition mols of ethyleneoxide it replaces with the 169 
sections and is 80 mols (nonionic monomer) Except having used the 169 sections, the same reaction and 
actuation as an example 1 were performed, and the liquid absorption agent was obtained. The liquid 
absorption scale factor of the obtained liquid absorption agent was 18.3 g/g. This liquid absorption agent 
was fiirther ground like the example 1, and the liquid absorption agent powder whose mean particle 
diameter is 74 micrometers was obtained. 

[0064] Next, the same actuation as an example 1 was performed using the above-mentioned liquid 
absorption agent powder, and water bloating tendency rubber was obtained. The bloating tendency and 
elution nature of water bloating tendency rubber which were obtained were measured. The result was 
indicated to Table 1. 

[0065] [Example 4] It is from the 0.41 sections about the amount of the polyethylene-glycol diacrylate 
used in an example 1. It changed into the 4.1 sections. That is, the rate to a monomer component 
polyethylene-glycol diacrylate Except having taught so that it might become 1.5-mol %, the same 
reaction and actuation as an example 1 were performed, and the liquid absorption agent was obtained. 
Liquid absorption scale factor of the obtained liquid absorption agent It was 5.5 g/g. This liquid 
absorption agent was further ground like the example 1, and the liquid absorption agent powder whose 
mean particle diameter is 7 micrometers was obtained. 

[0066] Next, the same actuation as an example 1 was performed using the above-mentioned liquid 
absorption agent powder, and water bloating tendency rubber was obtained. The bloating tendency and 
elution nature of water bloating tendency rubber which were obtained were measured. The result was 
indicated to Table 1. 

[0067] [Example 5] To the same reactor as an example 1, it is a 10-% of the weight methacrylic-acid 
calcium water solution as an alkaline-earth-metal salt of an anionic monomer. The 313 sections, the 
methoxy polyethylene-glycol methacrylate 68.7 section, the ion-exchange- water 16.9 section, and the 
polyethylene-glycol diacrylate 0.17 section were taught, and it considered as reaction mixture. The 
number of average addition mols of the ethyleneoxide in the above-mentioned methoxy polyethylene- 
glycol methacrylate is nine mols. Moreover, the number of average addition mols of the ethyleneoxide 
in polyethylene-glycol diacrylate is eight mols. 

[0068] That is, both were taught so that the concentration of the methacrylic-acid component in a 
methacrylic-acid calcium water solution and the monomer component in reaction mixture while making 
it a mole ratio with methoxy polyethylene-glycol methacrylate set to 67:33 might become 25 % of the 
weight. Moreover, polyethylene-glycol diacrylate was taught so that the rate to the above-mentioned 
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monomer component might become 0.12-mol %. 

[0069] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, 10 % 
of the weight after carrying out the temperature up of the temperature of reaction mixture to 50 degrees 
C using a water bath The 2 and 2'-azobis (2-amidinopropane) hydrochloride water- solution 1.21 section 
was added. And stirring was stopped after stirring and mixing this reaction mixture. Then, the 
polymerization reaction was started immediately. The 2 and 2'-azobis (2-amidinopropane) hydrochloride 
was added so that the rate to a monomer component might become 0.15-mol %. 
[0070] In the above-mentioned polymerization reaction, 60 minutes after starting the reaction, the 
temperature of reaction mixture became 58 degrees C, and reached the peak. In the meantime, the 
temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture. After the temperature of reaction mixture reached 
the peak, the temperature of a water bath was maintained at 80 degrees C, and this reaction mixture was 
riped for 60 minutes. The obtained water gel polymer was taken out after reaction termination, and it 
cracked in the shape of a particle. 

[0071] When desiccation, grinding, etc. made the cracked water gel polymer be the same as that of an 
example 1, the liquid absorption agent of the magnitude of 60 meshes - 100 meshes was obtained. The 
liquid absorption scale factor of the obtained liquid absorption agent was 51.3 g/g. This liquid 
absorption agent was further ground like the example 1, and the liquid absorption agent powder whose 
mean particle diameter is 23 micrometers was obtained. 

[0072] Next, the same actuation as an example 1 was performed using the above-mentioned liquid 
absorption agent powder, and water bloating tendency rubber was obtained. The bloating tendency and 
elution nature of water bloating tendency rubber which were obtained were measured. The result was 
indicated to Table 1. 

[0073] [Example 6] The amount of the polyethylene-glycol diacrylate used in an example 5 was 
changed into the 0.51 sections from the 0.17 sections. That is, except having taught polyethylene-glycol 
diacrylate so that the rate to a monomer component might become 0.36-mol %, the same reaction and 
actuation as an example 5 were performed, and the liquid absorption agent was obtained. The liquid 
absorption scale factor of the obtained liquid absorption agent was 22.4 g/g. This liquid absorption agent 
was farther ground like the example 1, and the liquid absorption agent powder whose mean particle 
diameter is 18 micrometers was obtained. 

[0074] Next, the same actuation as an example 1 was performed using the above-mentioned liquid 
absorption agent powder, and water bloating tendency rubber was obtained. The bloating tendency and 
elution nature of water bloating tendency rubber which were obtained were measured. The result was 
indicated to Table 1 . 

[0075] [Example 7] To the same reactor as an example 1, it is a 40-% of the weight acrylic-acid 
magnesium water solution as an alkaline-earth-metal salt of an anionic monomer. The 100.2 sections, 
40-% of the weight acrylamide water solution as a nonionic monomer As the 199.8 sections, the ion- 
exchange-water 73.8 section, and a cross linking agent The 1.5-% of the weight N and N-methylenebis 
acrylamide water- solution 16.5 section was taught, and it considered as reaction mixture. 
[0076] That is, both were taught so that the concentration of the acrylic-acid component in an acrylic- 
acid magnesium water solution and the monomer component in reaction mixture while making it a mole 
ratio with acrylamide set to 3:7 might become 30 % of the weight. Moreover, the rate to the above- 
mentioned monomer component N and N-methylenebis acrylamide It taught so that it might become 
0.1-mol%. 

[0077] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, after 
carrying out the temperature up of the temperature of reaction mixture to 20 degrees C using a water 
bath, the 10-% of the weight sodium persulfate water-solution (radical generating agent) 4.88 as a 
polymerization initiator section and the 1-% of the weight sodium L-ascorbate water-solution (reducing 
agent) 4.81 section were added. And stirring was stopped after stirring and mixing this reaction mixture. 
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Then, the polymerization reaction was started immediately. Sodium persulfate was added so that the rate 
to a monomer component might become 0.15-mol %. Moreover, sodium L-ascorbate was added so that 
the rate to a monomer component might become 0.02-mol %. 

[0078] In the above-mentioned polymerization reaction, 3 minutes after starting a reaction, the 
temperature of reaction mixture It became 108 degrees C and the peak was reached. In the meantime, 
the temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture, until it became 90 degrees C. After the temperature 
of reaction mixture reached the peak, the temperature of a water bath was maintained at 80 degrees C, 
and this reaction mixture was riped for 30 minutes. The obtained water gel polymer was taken out after 
reaction termination, and it cracked in the shape of a particle. 

[0079] When desiccation, grinding, etc. made the cracked water gel polymer be the same as that of an 
example 1, the liquid absorption agent of the magnitude of 60 meshes - 100 meshes was obtained. The 
liquid absorption scale factor of the obtained liquid absorption agent was 24.6 g/g. This liquid 
absorption agent was further ground like the example 1, and the liquid absorption agent powder whose 
mean particle diameter is 26 micrometers was obtained. 

[0080] Next, the same actuation as an example 1 was performed using the above-mentioned liquid 
absorption agent powder, and water bloating tendency rubber was obtained. The bloating tendency and 
elution nature of water bloating tendency rubber which were obtained were measured. The result was 
indicated to Table 1 . 

[0081] [Example 8] To the same reactor as an example 1, it is a 40-% of the weight acrylic-acid 
magnesium water solution. The 159 sections, methoxy polyethylene-glycol methacrylate The 176.4 
sections, the ion-exchange-water 59.3 section, and the polyethylene-glycol diacrylate 0.65 section were 
taught, and it considered as reaction mixture. The number of average addition mols of the ethyleneoxide 
in the above-mentioned methoxy polyethylene-glycol methacrylate is nine mols. Moreover, the number 
of average addition mols of the ethyleneoxide in polyethylene-glycol diacrylate is eight mols. 
[0082] That is, both were taught so that the concentration of the acrylic-acid component in an acrylic- 
acid magnesium water solution and the monomer component in reaction mixture while making it a mole 
ratio with methoxy polyethylene-glycol methacrylate set to 67:33 might become 60 % of the weight. 
Moreover, polyethylene-glycol diacrylate was taught so that the rate to the above-mentioned monomer 
component might become 0.12-mol %. 

[0083] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, 10 % 
of the weight after carrying out the temperature up of the temperature of reaction mixture to 50 degrees 
C using a water bath The 2 and 2'-azobis (2-amidinopropane) hydrochloride water-solution 4.64 section 
was added. And stirring was stopped after stirring and mixing this reaction mixture. Then, the 
polymerization reaction was started immediately. The 2 and 2'-azobis (2-amidinopropane) hydrochloride 
was added so that the rate to a monomer component might become 0. 15-mol %. 
[0084] In the above-mentioned polymerization reaction, 49 minutes after starting a reaction, the 
temperature of reaction mixture It became 104 degrees C and the peak was reached. In the meantime, 
the temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture, until it became 90 degrees C. After the temperature 
of reaction mixture reached the peak, the temperature of a water bath was maintained at 80 degrees C, 
and this reaction mixture was riped for 30 minutes. The obtained water gel polymer was taken out after 
reaction termination, and it cracked in the shape of a particle. 

[0085] When desiccation, grinding, etc. made the cracked water gel polymer be the same as that of an 
example 1, the liquid absorption agent of the magnitude of 60 meshes - 100 meshes was obtained. The 
liquid absorption scale factor of the obtained liquid absorption agent was 13.4 g/g. This liquid 
absorption agent was further ground like the example 1, and the liquid absorption agent powder whose 
mean particle diameter is 25 micrometers was obtained. 

[0086] Next, the same actuation as an example 1 was performed using the above-mentioned liquid 
absorption agent powder, and water bloating tendency rubber was obtained. The bloating tendency and 
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elution nature of water bloating tendency rubber which were obtained were measured. The result was 
indicated to Table 1. 

[0087] [Example 1 of a comparison] It is from the 0.41 sections about the amount of the polyethylene- 
glycol diacrylate used in an example 1. It changed into the 8.2 sections. That is, the rate to a monomer 
component polyethylene-glycol diacrylate Except having taught so that it might become 3.0-mol %, the 
same reaction and actuation as an example 1 were performed, and the liquid absorption agent for a 
comparison was obtained. Liquid absorption scale factor of the obtained liquid absorption agent for a 
comparison It was 3.8 g/g. The liquid absorption agent for this comparison was further ground like the 
example 1, and the liquid absorption agent powder for a comparison whose mean particle diameter is 20 
micrometers was obtained. 

[0088] Next, the same actuation as an example 1 was performed using the liquid absorption agent 
powder for the above-mentioned comparison, and the water bloating tendency rubber for a comparison 
was obtained. The bloating tendency and elution nature of water bloating tendency rubber for a 
comparison which were obtained were measured. The result was indicated to Table 1 . 
[0089] [Example 2 of a comparison] To the same reactor as an example 1, it is a 43-% of the weight 
sodium methacrylate water solution. The 178.0 sections, methoxy polyethylene-glycol methacrylate The 
163.4 sections, the ion-exchange- water 53.9 section, and the polyethylene-glycol diacrylate 0.25 section 
were taught, and it considered as reaction mixture. The number of average addition mols of the 
ethyleneoxide in the above-mentioned methoxy polyethylene-glycol methacrylate is nine mols. 
Moreover, the number of average addition mols of the ethyleneoxide in polyethylene-glycol diacrylate is 
eight mols. 

[0090] That is, the mole ratio of the methacrylic-acid component in a sodium methacrylate water 
solution and methoxy polyethylene-glycol methacrylate taught both so that it might be set to 67:33. 
Moreover, polyethylene-glycol diacrylate was taught so that the rate to the above-mentioned monomer 
component might become 0.05-mol %. 

[0091] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, 10 % 
of the weight after carrying out the temperature up of the temperature of reaction mixture to 40 degrees 
C using a water bath 2 and 2*-azobis (2-amidinopropane) hydrochloride water solution The 4.3 sections 
were added. And stirring was stopped after stirring and mixing this reaction mixture. Then, the 
polymerization reaction was started immediately. The 2 and 2'-azobis (2-amidinopropane) hydrochloride 
was added so that the rate to a monomer component might become 0.15-mol %. 
[0092] Since a reaction is started in the above-mentioned polymerization reaction The temperature of 
reaction mixture became 88 degrees C after 107 minutes, and the peak was reached. In the meantime, 
the temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture. After the temperature of reaction mixture reached 
the peak, the temperature of a water bath was maintained at 80 degrees C, and this reaction mixture was 
riped for 60 minutes. The obtained water gel polymer was taken out after reaction termination, and it 
cracked in the shape of a particle. 

[0093] When desiccation, grinding, etc. made the cracked water gel polymer be the same as that of an 
example 1, the liquid absorption agent for the comparison of the magnitude of 60 meshes - 100 meshes 
was obtained. The liquid absorption scale factor of the obtained liquid absorption agent for a comparison 
was 21.8 g/g. The liquid absorption agent for this comparison was further ground like the example 1, 
and the liquid absorption agent powder for a comparison whose mean particle diameter is 20 
micrometers was obtained. 

[0094] Next, the same actuation as an example 1 was performed using the liquid absorption agent 
powder for the above-mentioned comparison, and the water bloating tendency rubber for a comparison 
was obtained. The bloating tendency and elution nature of water bloating tendency rubber for a 
comparison which were obtained were measured. The result was indicated to Table 1 . 
[0095] [Example 3 of a comparison] To the same reactor as an example 1, it is a 37-% of the weight 
acrylic-acid sodium water solution. The 1 16.8 sections, 40-% of the weight acrylamide water solution 
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The 192 sections, ion-exchange-water 64.5 section and 1.5-% of the weight N, and N-methylenebis 
acrylamide water-solution 15.8 section was taught, and it considered as reaction mixture. 
[0096] That is, both were taught so that the concentration of the acrylic-acid component in an acrylic- 
acid sodium water solution and the monomer component in reaction mixture while making it a mole 
ratio with acrylamide set to 3:7 might become 30 % of the weight. Moreover, the rate to the above- 
mentioned monomer component N and N-methylenebis acrylamide It taught so that it might become 
0.1-mol%. 

[0097] Next, while blowing nitrogen gas into the above-mentioned reaction mixture and driving out 
dissolved oxygen, nitrogen inert gas replacement of the system of reaction was carried out. Then, 10-% 
of the weight sodium persulfate water solution after carrying out the temperature up of the temperature 
of reaction mixture to 20 degrees C using a water bath The 5.5 sections and the 1-% of the weight 
sodium L-ascorbate water-solution 5.42 section were added. And stirring was stopped after stirring and 
mixing this reaction mixture. Then, the polymerization reaction was started immediately. Sodium 
persulfate was added so that the rate to a monomer component might become 0.15-mol %. Moreover, 
sodium L-ascorbate was added so that the rate to a monomer component might become 0.02 -mol %. 
[0098] In the above-mentioned polymerization reaction, 17 minutes after starting a reaction, the 
temperature of reaction mixture It became 108 degrees C and the peak was reached. In the meantime, 
the temperature up of the temperature of a water bath was suitably carried out so that it might become 
almost equal to the temperature of reaction mixture, until it became 90 degrees C. After the temperature 
of reaction mixture reached the peak, the temperature of a water bath was maintained at 80 degrees C, 
and this reaction mixture was riped for 30 minutes. The obtained water gel polymer was taken out after 
reaction termination, and it cracked in the shape of a particle. 

[0099] When desiccation, grinding, etc. made the cracked water gel polymer be the same as that of an 
example 1, the liquid absorption agent for the comparison of the magnitude of 60 meshes - 100 meshes 
was obtained. The liquid absorption scale factor of the obtained liquid absorption agent for a comparison 
was 21.7 g/g. The liquid absorption agent for this comparison was further ground like the example 1, 
and the liquid absorption agent powder for a comparison whose mean particle diameter is 19 
micrometers was obtained. 

[0100] Next, the same actuation as an example 1 was performed using the liquid absorption agent 
powder for the above-mentioned comparison, and the water bloating tendency rubber for a comparison 
was obtained. The bloating tendency and elution nature of water bloating tendency rubber for a 
comparison which were obtained were measured. The result was indicated to Table 1 . 
[0101] [Example 4 of a comparison] It replaced with the liquid absorption agent powder 50 section in an 
example 1, and except having used the absorptivity resin (NIPPON SHOKUBAI Make; trade name 
AKUA rucksack K-4) 50 section of a commercial sodium polyacrylate system, the same actuation as an 
example 1 was performed, and the water bloating tendency rubber for a comparison was obtained. The 
bloating tendency and elution nature of water bloating tendency rubber for a comparison which were 
obtained were measured. The result was indicated to Table 1 . 
[0102] 
[Table 1] 
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[0103] It is both twice [ more than ] the swelling scale factor when absorbing the swelling scale factor 
when absorbing tap water, and artificial sea water of this, and the water bloating tendency rubber 
concerning this example has a swelling scale-factor ratio close to 1 so that clearly from Table 1 . On the 
other hand, since the liquid absorption scale factor of a liquid absorption agent is under 5 g/g, both the 
swelling scale factors of the water bloating tendency rubber for the comparison of the example 1 of a 
comparison are under 2 double. Moreover, the water bloating tendency rubber for the comparison of the 
example 2 of a comparison - the example 4 of a comparison has a swelling scale-factor ratio extremely 
smaller than 1. Furthermore, this consumption of the water bloating tendency rubber for the comparison 
of the example 2 of a comparison - the example 4 of a comparison is 5mg/l. or more to the consumption 
of potassium permanganate of the water bloating tendency rubber concerning this example being less 
than 5 mg/l. 

[0104] That is, it turns out that the water bloating tendency rubber concerning this example does not 
almost have the difference of both the swelling scale factor while it is excellent in the swelling scale 
factor when absorbing the swelling scale factor when absorbing tap water, and artificial sea water, and 
the leached moiety (meltable component) is moreover reduced rather than the water bloating tendency 
rubber for a comparison so that clearly from the result of an example 1 - an example 8, and the example 
1 of a comparison - the example 4 of a comparison. 



[Translation done.] 
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